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DIRECT DIAL (312) 422-9405 

E-MAIL H i c k e y @ H M K l a w f i r m . c o m 

Re: Request for Information Pursuant to Section 104 of CERCLA for Lindsay 
Light Building, 161 Grand Avenue in Chicago, Illinois 

Dear Mr. Karl: 

Please find enclosed herewith, responses to the Request for Information Pursuant to 
Section 104 of CERCLA for Lindsay Light Building, 161 Grand Avenue in Chicago, Illinois, 
together with documentation. In addition, I have enclosed a Document Index with Bates numbering 
for your convenience. 

If you have any questions or comments, please feel free to contact me. 

Very Truly Y/Oucs, 

Richard V^m^key m U ^ f f ^ ^ — 

mailto:firm@HMKlawfirm.com
mailto:Hickey@HMKlawfirm.com


Attachment B 
Requests 

General Objections: Schmo Brothers, L.L.C. and Optl, Inc., a/k/a 
Optimus ("Current Occupant") hereby acknowledge the receipt of the 
Request for Information Pursuant to Section 104 of CERCLA for 
Lindsay Light Building, 161 East Grand Avenue, Chicago, Illinois 
dated April 30, 2001. This Recguest was forwarded by the United 
States Environmental Protection Agency, Region 5 ("EPA"). This 
Response shall be considered a joint response on behalf of two 
separate and distinct legal entities. Schmo Brothers, L.L.C. is an 
Illinois limited liability company that was recently formed. 
Without notice of an environmental hazard or any violation of any 
state or federal environmental law or regulation, Schmo Brothers 
entered into a contract to purchase the real property located at 
the address commonly known as 161 East Grand Avenue, Chicago, 
Illinois. Schmo Brothers only closed this deal on January 27, 2001 
and has owned the property since that time. 

Optl, Inc. is an Illinois corporation authorized to transact 
business for any lawful purpose under the laws of the State of 
Illinois. It was formed in 1996 and purchased certain asset from 
Anheuser Busch, including the name "Optimus". Optimus had been 
owned by a group of individuals and was then sold to Anheuser 
Busch. In 1996, the transaction between Optl and Anheuser Busch 
proceeded to closing. Opt's primary business is a post-production 
house. This is involved with various forms of editing of 
presentations that are audio or visual. The business is complex and 
involves a lot of high technology applications. It is not a 
manufacturing business, and it is not involved with hazard 
materials. 

General Objections: While Schmo Brothers and Optl are responding to 
the request for information submitted by the Environmental 
Protection Agency, this should not be construed as any waiver of 
any right of either entity, nor should it be construed as an 
admission that the Environmental Protection Agency or any agency of 
the federal government has any authority to investigate or assess 
the site or to take any actions with regard to the site. Still 
further, any response should not be construed as an admission or 
waiver of any rights in any respect whatsoever by any governmental, 
quasi-governmental, or private party. Still further, these entities 
assert that their business, the promises on which they own or 
conduct business, and their investigations are deemed proprietary 
and confidential, and therefore all responses are considered to be 
confidential. 



1. Identify all persons consulted in the preparation of the 
answers to these Information Requests. 

Response: Thomas Duff. 

2. Identify all documents consulted, examined, or referred to in 
the preparation of the answers to these Requests, and provide 
copies of all such documents. 

Response: The documents are believed to already be in 
possession of the EPA. Attached is a summary of the documents 
obtained at various times between December 30, 2000 and 
January 27, 2001. 

3. If you have reason to believe that there may be persons able 
to provide a more detailed or complete response to any 
Information Request or who may be able to provide additional 
information or responsive documents, identify such persons, 
including past employees of Lindsay Light. 

Objection: These entities have no knowledge of any information 
concerning Lindsay Light other than what has been in the 
general public media or comments made by governmental 
employees to representative of Schmo Brothers or Optl. Without 
prejudice to this response, these entities have no knowledge 
of information concerning prior owners or occupiers other than 
what is apparently within the knowledge of the EPA as 
reflected by the documents. 

4. Identify all persons having knowledge or information about the 
generation, transportation, treatment, disposal, or other 
handling of radioactive hazardous substances by you, your 
contractors, or by prior owners and/operators. 

Objection: This request goes beyond information that would be 
available to Schmo Brothers or Optl. Without prejudice to this 
objection, Optl and Schmo Brothers have no knowledge 
concerning the generation, transportation, treatment, 
disposal, or other handling of radioactive hazardous 
substances. Schmo Brothers and Optl have not retained any 
contractor to handle radioactive hazardous substances. As for 
information concerning prior owners and/or operators, those 
requests are more properly directed to the prior owners and/or 
operators. 

5. Please provide all known historical information regarding the 
construction of the 161 Building, including copies of all maps 
and drawings in your possession. 



Response: All information has been previously voluntarily 
provided to the Environmental Protection Agency and the City 
of Chicago. 

6. Please provide all known historical information about the 
handling of radioactive hazardous substances, pollutants, or 
contaminants at the 161 Building including information about 
the processes used, location of various aspects of the 
processes within the building, correspondence, minutes, ads, 
and pictures, etc. relating to activities within the 161 
building. 

Objection: This request assumes that Schmo Brothers and Optl 
would have such knowledge, and they have no such knowledge. 
Again, all knowledge concerning this has been obtained from 
the documents that were produced at or about the closing of 
the acquisition of the premises by Schmo Brothers. In 
addition, information has been supplied by agents of the 
Environmental Protection Agency. 

7. Please provide information regarding any removal or abatement 
work performed in or around the 161 Building, including but 
not limited to the chimney, chimney base, or chimney cap that 
involved radioactive hazardous substances, pollutants, or 
contaminants. In addition, please identify the location where 
any radioactive hazardous substances, materials, pollutants or 
contaminants were disposed. 

Response: Schmo Brothers was not in existence at any time 
concerning any removal or abatement work at the premises. 

Optl leased certain areas of the premises since its 
incorporation and acquisition of certain business and assets 
in 1996. However, it was not the role of Optl to have any 
knowledge or participation in any overall building maintenance 
or construction activities other than specific alterations to 
the leased premises that were negotiated between the prior 
landlord and Optl. Optl was informed by the landlord that 
there would be certain removal of a chimney by Kerr McGee or 
a contractor retained by Kerr McGee. Optl was aware that 
certain individuals for a contractor came in to perform 
removal work but has no knowledge as to the name of any such 
individuals, the company they worked for, what their scope of 
engagement was, whether that entity complied with its scope of 
engagement, or what they did with the materials (other than 
what was revealed in the recently obtained documents). 

8. Please provide the name, address, telephone number, and 
project manager's name of any person and/or contractor(s) that 
performed any surveys, removals, or abatement work in or 
around the 161 Building. In particular, please include 



information about any contractor(s) which performed work 
involving radioactive hazardous substances, pollutants, or 
contaminants. 

Response: Neither Schmo Brothers, nor Optl, have commissioned 
or participated in any survey, removal, or abatement work in 
or around the 161 Building other than blocking off the area at 
the base of the chimney in the basement and cooperating with 
the EPA and the City of Chicago. When Schmo Brothers purchased 
the premises, it received a real estate survey, which will be 
made available to the EPA upon its request. Further, Documents 
have been listed which were obtained at or about the closing 
of the acquisition of the premises by Schmo Brothers. 

9. Describe in detail all removal/abatement work performed in or 
around the 161 Building with regard to any work involving 
radioactive hazardous substances, pollutants, or contaminants, 
including but not limited to data, tests, analyses, analytical 
results. Work Plan, Health and Safety Plans, environmental 
assessments, surveys, and any other information and reports 
regarding the presence, location, management, and disposal of 
radioactive hazardous materials, substances, pollutants or 
contaminants. 

Objection: This is duplicative of No. 7 above. Without 
prejudice to this objection, see response to No. 7 above 

10. Please provide copies of any radiation surveys performed on or 
in the 161 Building and/or on its land. In addition, please 
describe in detail where the measurements were taken,, the 
results of the measurements, whether any recommendations were 
made as a result of the measurements, and when and to whom 
recommendations were made. 

Response: See Documents listed and documents already in the 
possession of the EPA. 

11. Please describe in detail your relationship with the other 
recipients of this Request for Information letter prior to any 
sale or exchange of ownership interest of the 161 Building. 

Response: Schmo Brothers purchased the premises from 161 East 
Grand Associates. Mr. Ronald Steele was, upon information and 
belief, a partner in that entity. Neither Schmo Brothers, nor 
Optl, have any relationship to Kerr McGee Corporation, River 
East Chicago, L.L.C, Radiation Safety Services, Inc., or Adco 
Services, Inc. 

12. Please describe in detail your knowledge of the condition of 
the 161 Building prior to any sale or exchange of ownership 
interest and the basis for your knowledge. 



Response: It was the understanding of Schmo Brothers and Optl 
that an environmental survey had been performed at the 
building in the early 1990s. There had been some level of a 
dispute at that time, but as a further analysis was performed, 
it had been determined that there was no violation of any 
state or federal environmental law or standard or 
environmental hazards. Further, despite the fact that there 
was no violation of any environmental law or standard, the 
prior owner had work performed on the property to make it even 
• safer. Still further, Schmo Brothers and Optl were led to 
believe that Kerr McGee was involved in the removal of a 
chimney, but Optl did not have knowledge of any details 
regarding the context of the removal of the chimney. Schmo 
Brothers would not have purchased the property had there been 
any knowledge of any environmental hazard. 

13. Please describe in detail any dealings you have, or may have 
had with the other recipients of this Request for Information 
letter with respect to removal, transportation, or disposal of 
radioactive wastes, materials, substances,' pollutants, or 
contaminants. 

Response: None. 

14. Provide information about the site, including any and all 
additions, demolitions, or changes of any kind on, under, or 
about the Site, to its physical structures, including but not 
limited to chimney, chimney base or chimney cap, or to the 
property itself (e.g., excavation work) since at least 1979 
and any planned additions, demolitions, or other changes to 
the Site. 

Response: Objection: this is duplicative of earlier requests. 
Without prejudice to this objection, see responses to prior 
requests. 

15. If you performed radiation contamination removal or control 
actions at the 161 Building, please describe in detail what 
you were contracted to perform and by whom; when you were 
contracted to perform the work; the actual date you entered 
into the contract; what work was actually performed; the start 
date of the work; how long the work took; who disposed of the 
radioactive substances, pollutants, or contaminants removed; 
where the radioactive substances, pollutants, or contaminants 
were disposed; when the radioactive substances, pollutants, or 
contaminants were disposed; and the amount of waste by 
activity of each radio nuclide and by total weight or volume 
of material involved. 

Response: Not applicable. 



16. Are you or your consultants planning to perform any 
investigations of the soil, water (ground or surface), 
geology, hydrology, or air quality on or about the Site, 
including surrounding sidewalks, alleys, etc.? If so, 
identify: 

a) What the nature and scope of these investigations will be; 

b) The contractors or other persons that will undertake these 
investigations; 

c) The purpose of the investigation; 

d) The dates when such investigations will take place and be 
completed; and 

e) Where on the Site such investigations will take place. 

Objection: This would invade attorney work-product privilege. 

17. Identify all leaks, spills, or releases into the environment 
of any radioactive hazardous substances, pollutants, or 
contaminants that have occurred at or from the Site from 1990 
to the present. In addition, identify: 

a) When such releases occurred; 

b) How the releases occurred; 

c) The amount of each radioactive hazardous substance, 
pollutants, or contaminants so released, and the amount of 
waste by activity of each radio nuclide and by total weight or 
volume of material involved; 

d) Where such releases occurred; 

e) Any and all activities undertaken in response to each such 
release or threatened release, including the notification of 
any agencies or governmental units about the release; 

f) Where the contaminated materials as a result of the release 
were ultimately disposed; 

g) Any and all investigations of the circumstances, nature, 
extent or location of each release or threatened release 
including, the results of any soil, water (ground and 
surface), or air testing undertaken; and 

h) All persons with information relating to these releases, 
including any former directors or employees of Lindsay Light. 



a) to h) Response: None to the knowledge of these entities. 

18. Identify all persons with knowledge, information, or documents 
responsive to question 1-17, above. 

Response: See responses to Nos. 1-17 above and see Documents 
identified. 

19. Provide copies of all documents containing information 
responsive to question 1-17, above, or in lieu of copies of 
all relevant documents, provide identification and location of 
all such documents. 

Response: These respondents will make available for copying 
any of the Documents identified that the EPA would like 
copied. 

20. Identify the acts or omissions of any persons', other than 
your employees, contractors, or agents, that may have caused 
the release or threat of release of radioactive hazardous 
substances, pollutants, or contaminants, and damages resulting 
therefrom from 1900 to the present time. 

Objection: This request as phrased is argumentative, and it 
would imply that there would have been acts or omissions of 
employees, contractors, or agents of Schmo Brothers and/or 
Optl, and there was none. These entities further object to 
this request, as it would invade attorney work-product 
privilege. 



DOCUMENT INDEX 

1. 0002-0004 Notes regarding ownership history of 161 E. Grand 
(the "Property") 

2. 0 0005 Photostatic copies of business cards for: (i) RSSI; (ii) 
DEM, an environmental contractor; (iii) JMS 
Environmental Assoc, Ltd. 

3. 0 0006 April 2000 Lindsey Light Site Update by EPA 

4. 0007-0009 April 19, 2000, Facsimile letter from Ludlum 
Measurements, Inc., a designer and manufacturer of 
scientific and industrial instruments (specifically a 
model three survey Nal Gamma Scintillator Survey 
Meter.). 

5. 0010 12/30/OOMemorandumby Mr. TomDuffofOptl 

6. 0011-0029 11/17/80 & 11/24/80 EPA Preliminary Report on 
Property. 

7. 0030-0123 May 1981 final report of EPA on a survey of the 
Property. 

8. 0124-0126 July 15, 1981 letter from Radiation Safety Services, 
Inc. to Chris Ball of Brown & Storch. 

9. 0127-0134 Undated Decontamination Activities Report for the 
Property 

10. 0135-0150 July 1982 report by US Nuclear Regulatory 
Commission, "Guidelines for Decontamination of 
Facilities and Equipment Prior to Release of 
Unrestricted Use or Termination of Licenses for 
Byproduct, Source, or Special Nuclear Material" 

11. 0151 March 8,1983 letter from James M. Smith, Optimus, 
to David Keep, US EPA region V5. 

12. 0152-0155 August 9, 1983 letter from Larry Jensen, radiation 
specialist, US EPA, to James M. Smith, Optimus. 
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13. 0156-0159 January 31. 1984 letter regarding radioactive thorium 
radiation from TT Kaon, the Commissioner. City of 
Chicago. Department of Inspectional Services to Mr. 
Smith of Optimus (note that 0158-0159 is an 
additional copy of the same letter) 

14. 0160-0165 February 21 or 24. 1984, US EPA memo re Property 
from Larry Jensen, Air and Radiation Branch, to Gary 
Gulezian, Chief Regulatory Analysis Section. 

15. 0166-0187 April 9. 1984 RSSI report: radiological aspects of the 
February 1984 remodeling of [the Property] 

16. 0188 April 11, 1984 letter from Eli A. Port, RSSI to Ron 
Klyber of 161 E. Grand Associates. 

1 7 . 0 1 8 9 June 22, 1993, letter from Ronald A. Steele, manager 
of 161 E. Grand Associates, to Terry Liaboe of RSSI. 

18. 0190 June 30, 1993 letter from Ronald A. Steele, manager 
of 161 E. Grand to Terry W. Liaboe, Vice-President 
ofRSSI. 

19. 0191-0229 August 2, 1993 "Site Assessment Report for [the 
Property]" by Ecology and Environment, Inc. 

20. 0230-0232 October 22, 1993 letter from Jodi Traub, acting 
associate division director, US EPA to Ron Steele, 
Property building manager. 

21. 0233-0235 May 9, 1994 letter from Eli A. Port, RSSI to Ron 
Steele. 

22. 0236-0237 May 9,1994 letter from OSHA to 161 East Grand (the 
Property). 

23. 0238 May 10, 1994 letter from Eli Port, RSSI, to Ron 
Steele, the Property manager. 

24. 0239-0243 OSHA Regulations 

25. 0244-0246 June 1, 1994 letter from US Department of Labor, 
OSHA to Ron Steele, Property manager. 
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26. 0247 July 9. 1996. facsimile from Ron Steele. Property 
manager to Vernita Simmons. 

27. 0248-0250 October 20. 1999, fax cover sheet from Ron Steele. 
Property manager, to Eli Port of RSSI, attaching draft 
letter to Illinois Department of Nuclear Safety. 

28. 0251 June 21, 2000, letter from Ron Steele. Property 
manager, to Diane at Kerr McGee. 

29. 0252-0253 June 23. 2000, facsimile letter from Ron Steele, 
Property manager, to Diane Bell, at Kerr McGee. 

30. 0254-0255 May 24, 2000, letter from Ron Steele to Dan White, 
Senior Project Manager of Kerr McGee Coiporation 
regarding waste clean-up. 

31. 0256-0260 Flow level radioactive waste manifests and agree
ments. 

32. 0261 November 30,1999, letter from George Christianson, 
Vice-President of Kerr McGee to Ron Steele, Property 
manager. 

33. 0262 May 17, 2000 invoice by George Christianson, Vice-
President Kerr McGee. 

34. 0263-0264 May 2000 issue of EPA answers to questions most 
often asked by residents. 

35. 0265-0275 US EPA article: "Radiation: Risks and Realities" 

36. 0276-0291 Initial draft of RSSI's April 9, 1984 report titled 
"Radiological Aspects of the February '84 
Remodeling of the [Property]" 

37. 0292 Second floor area floor plan for the Property. 

38. 0293-0295 E-mail from Eli Port, RSSI to ?. 

39. 0296 Table of Gamma ray exposure unsupported with any 
other documentation. 
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40. 0297 January 10. 1984 US EPA Memo regarding the Property from 
David Keep, Director Air Management Division to Basil 
Constantelos. Director of Waste Management Division 

41. 0298 "Daily Log of 161 East Grand Activities" 

42. 0299-0304 Additional copy of Decontamination Activities Report 
for 1981 decontamination. 

43. 0305-0306 Additional copy of ADCO Services, Inc., disposal 
invoice. 

44. 0307 A copy of April 23, 1984 letter from Eli Port of RSSI 
to Ron Klyber at 161 East Grand. 

45. 0308-0312 August 31, 1992 letter from Bryan J. Bagg, ofRSSI, 
to Matthew Babich, Optimus, regarding survey results 
and demolition project performed on August 17, 
1992. 

46. 0313 February 24, 1984 memo regarding telephone 
conversation between Larry Jensen of the US EPA 
and Eli Port ofRSSI. 

47. 0314 October 9, 1981 letter from EH Port, RSSI, to Chris 
Ball, Brown & Storch. 

48. 0315-0316 October 27, 1999 fax from Ron Steele, Property 
manager, to Eli Port, RSSI. 

49. 0317-0318 March 2,2000 letter from Dan White, Kerr McGee, to 
Eli Port, RSSI. 
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United State* 
Envltx)nmental Protectton 
Agency 

0 00(6 
Region 9 
77 West Jackson Blvd. 
Chicago. »llrH><s 60604 

ililnols, Indiana 
Michigan, Minnesota 
Ohio, Wisconsin' 

Q EDA Lindsay Light Sites Update 
Chicago, Illinois April 2000 

'^<;-«-H TJPVX<»^* Chemical Company. The U.S. Environmental 
Uv ^JLAS- V<̂ -̂  0 c^"'"^ Protection Agency took a series of surveys 

INTRODUCTION 

The purpose of this fact sheet is to provide" 
community residents and other interested 
individuals with information about the Lindsay 
Light sites. In particular, this fact sheet will 
provide a brief overview of cleanup activities 
at each site with background information on 
the company and contacts for additional 
information. 

LINDSAY LIGHT BACKGROUND 

The Lindsay Light Chemical Company is the 
former maker of incandescent gas mantles 
for home and street lighting. Earlier reports 
show this company first imported and then 
manufactured mantles from around 1910 until 
1933 at 161 East Grand Avenue. Sometime 
after 1933, Lindsay Light moved to West 
Chicago, Illinois. 

The process of gas mantle manufacturing 
involves dipping gauze mantle bags into 
solutions containing thoriym nitrate and small 
amounts of cerium, beryflfum and magnesium 
nitrates. The principal ingredient in thorium 
nitrate is radioactive thorium, specifically, 
thorium-232. 

LINDSAY LIGHT I SITE 

The Lindsay Light I site is located at 161 East 
Grand Avenue, at the comer of Grand 
Avenue and St. Clair Street in downtown 
Chicago. Lindsay Light I is the former 
manufacturing location for the Lindsay Light 

and recommended that decontamination of 
areas throughout the building be undertaken, 
where practicable (areas where employees 
and members of the general public work or 
frequent). In August 1981, the current 
building owners funded a limited project to 
decoritaminate only occupied woric areas on 
the second and fourth floors. During June 
1983 and February 1984, U.S. EPA took 
dose measurements to determine what, if 
any, levels of radiation were present. On 
both occasions results were minimal. j r7',6f/' 

In June 1993, a site assessment was 
performed to measure gamma exposure <y f ^ 
rates. This assessment concluded that there 'J^ 
were additional areas that should be ^ 
removed. 

LINDSAY LIGHT II SITE 

The Lindsay Light II Site, which is a public 
parking lot, is located at 316 East Illinois 
Street. The three acre lot is bounded by 
Grand Avenuet,jlllinois Street, McCiung Court 
and Columbus Drive. Records show that the 
Lindsay Lite li Site originally housed a stable, 
which was later used as a laboratory/ 
processing facility by the fonner Chernical 
company. A site assessment was done'in 
June 1993, which detemnine the extent of 
cleanup activities. 
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T E R S 

Note: The Mod$i 3 is also available w i t h an 
alarm circuit, (rviode! 3A) 

0-2,000 mPVhr tota l ra.noe 

Common Specifkatfons 
COMPATIBLE DETECTORS: G-W, sc'nti'latio.n 
THRESHOLD: 30 mV i 10 mV 
SIZE: 5.5" (15.5 cm)H X3.5" (8.9 cm)W .X S.5" (21.6 cm)L 
WEIGHT: 3 5 lbs (1 6 kg) including batteries 

METER DIAL 
(oti-sers avcWIoble) 

i 0 - 2 mR/hr, 0- 0 - 5k cpm, BAT TEST \ 0 - 2 mR/'u and cpm, BA 

MULTIPLIERS 

h 
INTERNAL 
DETECTOR! 

r 
ENERGY 

RESPONSE 

HIGH VOLTAGE 

X0,1, XT, XIO, XlOO XO 1, XI , X10. XT00, XI000 

K'./A 
Eriergy com.pensaiec G-iV! 

("used with X TOGO 
range only) 

Dependant on detector used 

Adjustable from 200-1500 vdts 

J 

V\/ithin r IS'̂ 'r of true vjiue 
between 6C -.eV - 3 MeV 
(internal detector of-iy) 

9C0 V 
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INDICATED USE: High energy gamma 
aetect ion 

ENEKGY RESPONSE: Energy dependent 
COMPATIBLE INSTRUMENTS: General 

p .irpose survey meters, ratemeters, 
and scale IS 

OPERwTirJG VOLTAGE: 500 - 1200 volts 

LlDLl.M 
0 0009, 
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SCINTILLATOR 
1 "(2 5cmj cl iamc't i j 

y ' i ? Scir,) th ick Nu! 

2"(5 U1I1) cJidmc-ltr 

2"(5 •'cii-i) th ick Ndi 

0 5 " l . ' ? -J :i'M^',,^r 

1 ' (2 5C'Vi; ',!!•.'.i^ h \ i ' 

SENS-lTlVtTY Tvp i ca !V175cp r r , ,VR /h r 
J ( -'Cs cramnnj) I 

size 5 

W f i i G H T 

Typical ly 900 cpn-|/',iR/hr 

C^'Cs gon i .T i j ) 
Typical ly-".g c;v 

f Cs r,o:^r 

. 1 _ 

.5" (5 gem) d i a m e t e r j 

T U B t j magne t i ca l l y sh ie lded 
I phOCOniuUipl ier 

D Y N O D E STRING j ~ ' 
RESISTANCE 100 megohm 

2"(5 1cm) d i a m e t e r 

magne t i ca l l y sh ie lded 
p h o t o m u h i p l ' e r 

0 5' (1 ^c r r ) cian"iC!'?i 
ma^jn.-rt. -.''^iclcjod 

r h o t o i n . i ' t i p . l p r 

GO m e g o h m 100 m e q o " 

2 " (5 1cm) d i a m e t e r 
7 3 ' ( I S 5crr.)L 

2.G"(6 6cin) di-ameter 

1 i ' ( 2 7 . 9 c m ) L ] 
0 '̂  ' (2.3cm) d i a m c t c i 

7 .e ' ( IS) 7cm)L 

lbs (0.5i<g) 2 3 lb ',1.1 kg) C 3 !os (0 ircgl 
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161 E. GRAND ASSOCIATES 
161 E. Grand 

Chicago, II. 60611 

12/30/00 

Mr. Tom Duff 
Optimus Inc. 
161 E. Grand 
Chicago, II. 60611 

I hereby acknowledge the receipt of the Environmental File concerning the Property known as 
161E. Grand,Chicago, II. 

Tom Duff 

V' ''^t'\ M-''--

M^ 
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There have been recurring reports that the building at 161 East Grand 
Avenue, Chicago, Illinois, is radioactively contaminated with residual 
materials from the thorium oxide lantern mantle operations of the fonner i 
Lindsay Light Company. These reports began to surface as the historical 
origins of the Kerr-McGee Chemical Corporation's rare earths operation 
in West Chicago, Illinois, were traced. The West Chicago site has consid
erable thorium and uranium contamination associated with its factory and 
waste disposal operations. The first occupant of that site to use 
radioactive materials was Lindsay Light Company which moved its operations 
from downtown Chicago to West Chicago in 1931-32. The downtown Lindsay 
site was determined to be at J61 East Grand Avenue by the stone nameplate 
afixed to the building. The immediate impetus 'for a survey of the building 
was a report by Radiation Safety Services, Inc., that they had measured 
elevated radiation levels there while visiting their messenger service. 
Ironically, with all the attention the building has received, no thorough 
survey has ever been performed on the premises until U.S. Environmental 
Protection Agency (EPA) took the initiative. 

Overview of Survey Procedure 

Two separate data collections were made - the' first as a general building 
survey on November 17, 1980, and the second for further specific measure
ments on November 24, 1980. Survey personnel from the U.S. Environmental 
Protection Agency and the Illinois Department of Nuclear Safety (IDNS) 
are given in the attachments to this report as are instruments used in the 
survey.- (Tables A,B) 

In the November 17, survey a sodium iodide scintillation crystal was used 
to locate points of elevated gamma exposure rate. Dose rate readings 
were then taken on contact with the surface using a microroentgen (uR) 
meter by the EPA and with a tissue equivalent multiplying ion chamber 
by the IDNS. EPA readings are shown on the attached floor plans (Figures 
A-D). Two dry smears were taken in the basement and were read with an 
alpha scintillation probe. 

In the November 24, survey EPA returned to Room 202 where numerous 
elevated readings were obtained earlier. A portable multi-channel analy
zer with a 3"x4" sodium iodide scintillation crystal was used to obtain 
a garmia spectrum from one of the most elevated exposure points on the 
floor. Air samples were taken in Room 202 and above in Room 302 
(background) and the filters were read with an alpha scintillation counter. 
Further and more extensive exposure rate readings were taken in Room 202 
and the adjacent hallway. 



.-.• '. . * - • • 

G 0013 

Radiation Reference Levels 

Judgements on the measured values can be mad^ by re i&rence to: 

Viiii'::- (1) an ambient background in the buildisig of about 20-30 uR/hr, 

(2) a contact value with the uR meter of 25 uR/hr on two Coleman 
brand lantern mantles, ' •• •• 

(3) the limits for the general population in unrestricted areas as 
given in Title 10 Part 20.105 of the Code of Federal Regulations 
(10 CFR 20.105). 

Whole Body Doses ̂ ^^^/M^'^'' ^^'N'T 

500 mrem/year 

100 mrem/week (7 consecutive days) 

2 mrem/hour .̂, . • 

These would be equivalent to hourly gamma exposure rates of : 

500 mrem/year::*>250 uR/hour (2000 hour work year) 

100 mrem/week:^600 uR/hour ( 168 hours work week) 

2 mrem/hour.^2000 uR/hour ( 1 hour work exposure) 

(4) the limits for the general population in unrestricted areas as 
given in Part D Section D1.05 of the 111inois Rules and Regulations 
for Protection Against Radiation 

100 mrem/week (7 consecutive days) ' 

2 mrem/hour 

I t is the in tent of th i s sect ion to l i m i t whole body exposures to 
less than 500 mrem/year as in the Federal Regulations. 
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General Comments 

On these bases there are numerous spots of contamination on the first and 
second floors and in the basement. These should be viewed in the context 
that a spot may not be able to expose the whole body, that a collecton of 
spots may expose the whole body at some average value, and that a person 
may not remain at a given spot for the entire time required to obtain the 
exposure limit. The contamination appears to be thorium and possibly 
uranium. Again, see the attached floor plans (Figure A-D). The most ex
tensive region of contamination is in.Room 202 ar\d the adjacent hallway. 
This is measurable in the first floor office space below. Also, there 
are several other localized spots of contamination on the first floor 
and in the basement. Only one localized spot of contamination was found 
on the third floor and none were found on the fourth floor. Swipes in 
the basement showed that any alpha contamination was not removable. Alpha 
contamination in the air of Room 202 was evident when compared to readings 
in the room above. 

Specific Comments 

Room 202 and Vicinity 

Room 202 and adjacent hallway showed numerous localized spots of contami
nation." These rise to 800 uR/hr on contact in the receptionist's area 
and to 1100 uR/hr on contact in the conference room. The contamination 
may extend into the office across the hall but we could not access that 
room at the time of our survey. Hallway exposure rates reached 825 uR/hr 
on contact. Movement of a survey meter several inches can significantly 
alter the exposure rate readings. This indicates spottiness where 
material may have been spilled, tracked by shoes or lodged in floor cracks. 
A spectrum obtained with the multi-channel analyzer showed definite peaks 
for Tl-208 near 583 KeV, 2614 KeV and 3198 KeV. Peaks near 1120 KeV and 
1764 KeV are possi'ily Bi-214. The former would indicate tijorium as would 
be expected with lantern mantles, the latter uranium. Spectrums are 
included in the appendix as is the Cs-137 peak at 661 KeV used for cali
bration (Figures. E). No background spectrum was available because of 
time constraints on being in the building but to insure as little 
background impact as possible the spectrum was obtained over one of the 
highest exposure rate readings in the receptionist's area. A dose rat€ 
reading was also made directly on the seat used by the receptionist 
because this general area showed elevated readings and because a person 
might spend significant portions"of a work day at this location. We 
measured 130 uR/hr including background at the. seat level, roughly 40% 
of the dose rate necessary to give the 10 CFR 20.105 limit for annual 
exposure (500 mrem) to the general population in unrestricted areas when 
a background of 20-30 uR/hr is subtracted. 
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An air sample was also obtained with a Gelman glass fiber filter. The 
alpha level in Room 202 was about 3.5 times as high as the alpha level 
measured in Room 302, the background area (Table C). Because the surveys 
took place at night we were not able to wait the normal four hours after 
collection to take a reading and determine a concentration. Elevated 
alpha levels would be consistent with the emission of daughter products 
from thorium and uranium. 

Our recommendation for this area is that remedial action is necessary 
to remove the contamination present. There are unnecessary exposures 
being taken by people in this work area both by whole body gamma exposure 
"and by inhalation of alpha particles in the air. This situation is incon
sistent with the prudent health physics philosophy of keeping exposures 
As Low As Reasonably Achievable (ALARA) and may also be inconsistent with 
the legal 10 CFR 20.105 limit and with the intent of the Illinois Rules 
and Regulations for Protection Against Radiation. 

First Floor 

The first floor receptionist's area showed elevated gamna exposure levels 
but these increased with height, indicating that the second floor above 
was the source. However, there are two spots in the'office nearest the 
building entrance on Grand Avenue that are attributable to the first floor. 
These are the pipe in the office corner and the wall behind the Norfolk 
Pine, about 10 feet to the east of the pipe. A desk straddled these two 
points indicating occupancy may be high in this a rea . The high level of . 
380 uR/hr on contact indicated cleanup should definitely be .instituted. 

Basement 

The basement .̂-̂ a shows localized spots of contamination as on the other ; 
floors. This is most extensive in Room 12. The highest readings are near 
the sink in the back of Room 1. The piping near the restrooms in the front 
portion of this room also shows somewhat elevated readings and could be 
associated with contamination in the piping. While occupancy may be low in 
the basement there is no way of knowing to what use these areas might be 
put in the future. The piping should bechecked further and cleanup of 
higher exposure rate spots in the basement should be instituted. 
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, Recommendation for a Comprehensive Survey 

The surveys performed on November 17 an^ 24, were aimed at investigation the 
numerous allegations of radioactive contamination in this building. It was 
our intent to identify if a real problem existed and. If so, to identify the 
general extent and to possibly identify the contaminating radionuclides 

.present. Based upon the data collected at this point there is sufficient 
reason to recommend a comprehensive survey of the entire building. Such a 
survey would have two primary goals. 

(1) A background radiation leV6l for "the building environment must be set. 
This would be the basis for identifying deviations from the norm in 
other parts of the building and for defining where this required 
remedial action. 

(2) The points of elevated radiation readings must be specified completely. 
This should include such information, but not be limited to, the dose 
rate levels at contact and at one meter off the surface, the type of 
radiation being emitted (alpha; beta, gamma), the radionuclide source 
of such emissions, and whether the emissions are removable and are 
capable of inhalation. 

Such a comprehensive survey could be. performed at times when the building is 
not normally occupied so as not to disturb normal operations. 

The results of a comprenensive survey will determine whether further actions 
are required. If so, critical areas can be targeted and applicable standards 
for remedial action specified. The primary goal for any remedial action 
would be to restore affected areas of the building to unrestricted levels so 
as to ensure the health and safety of the occupants and to ensure that usage 
of the building in the future would not require any restrictions. 
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TABLE A 

Survey Personnel 

November 17, 1980 

U.S. Environmental Protection Agency 

Larry Jensen „.. .. ,„ 
"̂  Pete Tedeschi 
Vnike Madigan .... 

Illinois Department of Nuclear Safety 

Dave Derenzo 

November-24, 1980 

;' U.S. Environmental Protection Agency 

Larry Jensen 
Mike Madigan 
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Survey Instrumentation. 

i§::i;' November 1 7 , 1980 

;:!;̂ v.." • • . . U.S. Environmental Protection Agency 

:0' ' ' .• Eberline PRM-5-3 

j;̂ Hvv::̂ :V; - l"xl Nal Scinillation Crystal 

ij^v '..: - AC-3 Alpha Scintillation Probe 

V;:̂ :̂ ' • Ludlum Model 19 Micro R Meter 

Illinois Department of Nuclear Safety 

:•';•:.: Health Physics Instruments Tissue Equivalent 

Ion Chamber 

•^-•'r November 2 4 , 1980 

U.S. Environmental Protection Agency 

D.S. Davidson Model 4106 Multi-channel Analyzer 

•;•; - Harshaw 12A12/3A 3"x4" Nal Scintillation 

Ludlum Model 2200 Sealer 

- Model 43-10 Alpha Scintillation Counter 

Eberline Model RAS-1 Air Sampler 

- Gelman 47mm Glass Fiber Filters 

Ludlum Model 19 Micro R Meter 

EPA #127371 

EPA #164325 

Multiplying 

EPA #164321 

Crystal EPA #101063 

EPA #164320 

EPA #164355 

EPA #164349 

EPA #164325 
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TABLE C 
Air.Sampling in Rooms'202, 302 

:.h.-:.161 East Grand.Avenue,. Chicago,..Illinois .. : j 
/;'"•:;. November 24, 1980 i i 

ii.i£:Building.was ..formerly, utilized by the Lindsay Light.Company— 

"Survey of November 17, 1980; showed portionsof the building to have elevated" levels 
l:.of gamma radiation. : - - ... • — - ; .... — 

""^Air samples were taken in Room 202 where elevated gamma levels were found"and'"in"Room"302 
--where.elevated-levels- were-not .present. — . : -_: i .! 

Air sampl_er - Eberline RAS-1 (EPA# 164349) 
•• ~ -'Gelman 47 mm glass "fiber filters' " 

: -.-50 liters/minute. . ....... _. •.— 
ntination detector - Ludlum Model 43-10 (EPA# 164355) 
L'udlum Moder-2200 (EPA# 164320)- — - ; - -

Alpha sci 
Scaler"-

—-Room 202-' 

I.UQg. Counts/minute Time 
• * 

Counts/minute Time 

Blank Filter., 

Counts/minute 

-6:';2-PM.-. 

6.^3 

6:54 - -

6:58---

6.;57.; — 

;6^58 

7:02-:—-

-7:03 

-.7:04 

7:05 

-;7:07 

:7:08 

1710-— 

.. -.1654 — 

.. .1659 ..-

.-- 1685 --

.-_-1703~ 

.. -.1683.-

.. _.1777-.. 

. .1798-.. 

• - 1802 

. 1735-

- -1773 -

-1847 -

._^09-PM_-l-. 

..7:10 

-7:11.-..;. 

7-̂ 13 

7:14..-

7:15.-

7:16 

:.7-:17.-.-. 

-7:18 -.. 

7:19 --

-7:21 

_-.._1819-

- 1829 

1811 

. 1834. 

. 1752 

.. 1777 

.._. 1883. 

.... 1824 

. . 1899. 

1857 

1841 

-.7-:24-P>l. 

.7:25 .-

2m. 
0. 

3 
Averaae 

Time 

Room 302. 

Counts/minute 

— Average ... 1781 . 
Sampling Time 64 minutes' 

7J35 PM. 

7:38...-. 

7:39 -

7:40 .— 

7:41.— 

Average 

_.310. 

- J09. 

.. 331. 

_ 316. 

_ -315.. 

?16 

Counting time 1 minute. 

._.316_ 
--Sampling .Time-J3_jninutes 
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^V:̂ ';,̂ Samples 

' ' ' ; ^ I , Room 202, Average 

'^''.ir^--':- Background 

i f f e .•:, . Net, Room 202 

1781 counts/minute 

2 cpm 

1779 cpm 

0 0020 

Air Sampling Rate 

Air Sampling Time 

Air Sampling Volume 

50 l i ters/minute 

64 minutes 

3200 liters = 3.2 x 10^ ml 

Concentration 

1779 cpm 

3.2 X 10^ ml 

-4 
= - 5.56 x 10 cpm/ml 

;;.:J:;II. Room 302, Average 315 cpm 

Background _. 2 cpm 

:..: Net, Room_302 314 cpm_ 

Air Sampling Rate 

Air Sampling Time 

Air Sampling Volume 

50 liters/minute_ 

39 minutes 

1950 liters = 1.95 x 10^ ml 

Concentration 

314 cpm 

1.95 x 10" ml 

-4 
= 1.61 X 10 cpm/ml 

III. Relative Concentration 

Room 202 _ 5.56 x 10'"^ "P"̂ "̂̂ ^ , 3.45 

Room 302 1.61 x 10"^ cpm/ml 
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INTRODUCTION 

The building at 161 East Grand Avenue, Chicago, Illinois, was formerly utilized 

by the Lindsay Light Company between 1910 and 1936 to manufacture incandescent 

gas light mantles with radioactive thorium compounds. No regulations governed 

the possession and usage of radioactive source and byproduct materials at that 

time nor were radiation health effects well understood. Consequently, it was 

suspected the building might still contain residual radioactive contamination. 

A series of data collections were performed by the U.S. Environmental Protection 

Agency, the Occupational Safety and Health Administration and the Illinois 

Department of Nuclear Safety between November 1980, and March 1981. Res.idual 

thorium contamination was found on e'^ery floor and in the basement, principally 

in the northwest and west-central portions of the floors. The contamination 

manifests itself by elevated gamma ray emissions and by elevated thoron gas 

working levels in the air. Limited sampling on exposed areas did not show 

removable alpha particle contamination. Dose measurements made in selected 

occupied areas were clearly elevated and unwarranted, but fortunately, not 

in excess of Title 10, Part 20.105 of the Code of Federal Regulations. 

Prompt cleanup of specific areas is strongly recommended to reduce personnel 

exposures to levels as low as reasonably achievable. 
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NOTE 

In the interest of c l a r i t y , this report has been'subdivided into a Main 

Report and a Technical Appendix. The Main Report is intended for the 

general public while the The Technical Appendix i s , as the name implies, 

additional supportive technical material intended for persons acquainted 

with radiation health physics. 

n 
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I. SPECIFICATION OF THE SITE 

Lindsay Light Company once manufactured incandescent gas mantles for home 

and street lighting in a building on the southwest corner of Indiana and St. 

Clair Streets from at least 1910 until 1936. During that time span (on 

April 14, 1913, to be exact) Indiana Street became Grand Avenue. Grand 

Avenue is half a mile north of the central Chicago "Loop" area and St. 

Clair Street is a quarter of a mile west of Lake Michigan. Today, at 161 

East Grand Avenue, a greystone nameplate four stories up still reads Lindsay 

Light Company although the company moved to West Chicago, Illinois over the 

period 1931-36. The building is jointly owned by the 161 East Grand Co-op 

and managed by Browne and Storch, a real estate firm. Representative of the 

tenants in the building are film, v.ideo tape and sound production firms, an 

architect, an insurance investigator, and a locksmith. 

II. RECOGNITION OF A POSSIBLE RADIATION PROBLEM 

Interest in the Lindsay Light Company did not arise directly but grew through 

events 30 miles west of the "Loop" in suburban West Chicago, Illinois. A 

rare earths *extraction operation run by Kerr-McGee Chemical Corporation had 

terminated operations in 1973 and the company had asked to be released from 

its Nuclear Regulatory CommissionJNRC) license. Subsequent surveys showed 

the factory buildings were extensively contaminated and several million 

pounds of radioactive materials, principally thorium with some uranium, were 

exposed in an open waste dump. 

*The r a re earths are elements 58-71 in the Periodic Table of the Elements, 

from cerium to lutetium, and are used, to give two examples, for grinding 

compounds and high strength magnets. Ironically, they are quite 

abundant. 
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In writing a decommissioning plan for the NRC to deal with.this situation, 

Kerr-McGee noted that they had purchased the facility from American Potash 

and Chemical Corporation in 1957, which, in turn, had purchased their operation 

from Lindsay Light and Chemical Company in 1958. Lindsay first occupied the 

West Chicago site in 1931 when they expanded their operations from downtown 

Chicago and changed their name to Lindsay Light and Chemical Company. Between 

1931 and 1936, they fully translocated from Grand Avenue to West Chicago. 

Interest aroused by the West Chicago problem led to curiosity about the 

earlier Lindsay site. "Was it-also radioactively contaminated?" The building 

was found to be located at Grand and St. Clair (By whom and how has not been 

determined). No records, however, have been identified showing any building 

surveys were made then. The Chicago Tribune newspaper apparently found out 

about the building through the West Chicago situation and referred to it in 

a series on radioactive waste in October 1978. The first indication that 

there might actually be residual materials left in the building came from 

Radiation Safety Services, Inc., a health physics consulting firm, that 

reported in the fall of 1980 that they had measured radioactivity in the 

halls while visiting their messenger service. At this point EPA arranged 

for a survey of the building. This was the subject of the "Preliminary 

Report on 161 East Grand Avenue Chicago, Illinois, November 17, and 24, 1980." 

III. BACKGROUND INFORMATION ON GAS LIGHT MANTLE MANUFACTURE 

The problems with Lindsay arose because thorium compounds used in the 

manufacture of gas mantles contain some atoms of the Thorium Decay Series, a 

naturally occurring seauence of radioactive elements starting with thorium-

232 and radioactively decaying to lead-208 (see Fig. 1). 
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Some uranium, more specifically the Uranium Decay Series, might have been 

present as a contaminant (see Fig. 2). It is probably safe to say that the 

thorium was not given special handling. Little was known of the health 

effects associated with radiation exposure at the time nor was there a 

regulatory system to provide an oversight function. As a result solutions 

and powders of thorium compounds were probably not treated with tidiness and 

caution. At this point a short diversion to explain the mantle making process 

may be helpful. 

Mantles were generally woven from cotton, ramie, or artificial silk fibers 

in the form of a long tube. The tubes were treated with a solution containing 

25-50% thorium and cerium nitrates (Cerium is one of the rare earths). In 

treating the tubes the solution was about 98-99 p-arts thorium to 1-2 parts 

cerium nitrate. Small quantities of beryllium and magnesium nitrates were 

also added for strength. Treated tubes were cut to the desired length and 

one end was closed with asbestos thread. The mantles were fixed with a 

thorium solution containing considerable alumina and alkaline earths. Once 

the fixed mantle was dried and shaped it was "burned off" whereby nitrates 

were converted to oxides by an intense flame. Mantles v/hich survived the 

flame treatment were dipped in collodion for strength and then sold.* 

*From "Monazite, Thorium, and Cerium", Information Circular 6321, August 1930, 

Department of Commerce - Bureau of Mines. 
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IV . SURVEYS 

A. Preliminary Survey 

The Preliminary Survey was conducted in tandem with the Illinois Department of 

Nuclear Safety (IDNS) in November, 1980. The report filed on this "Preliminary 

Report on 161 East Grand Avenue, Chicago, Illinois, November 17 and 24, 1980," 

concluded that some portions of the building were indeed contaminated with 

radioactive materials, that the material was thorium, that it did not appear to 

be removable and that excess alpha radiation appeared in the air in a room with 

elevated gamma radiation on the floors. 

B. Comprehensive Survey 

Subsequently, a thorough and more extensive survey was initiated between January 

and-March 1981, this time in conjunction with the Occupational Health and Safety 

Administration. ' Each room in the building was surveyed for localized gamma 

radiation. Thermoluminescent dosimeters were placed in critical occupied 

locations. Air samples v/ere collected in three rooms and determinations of 

radon-220 and radon-222* working levels were made. 

V. GENERAL SURVEY RESULTS WITHOUT DISCUSSION 

A. Building Surveys 

a. Preliminary Survey 

On November 17 an exploratory survey was performed in the Lindsay building 

to test the allegations of contamination. EPA requested the assistance of 

the Illinois Department of Nuclear Safety (IDNS) because of their possible 

jurisdiction in this matter. 

*Radon-220 and radon-222 are radioactive gases emitted from the Thorium and 

Uranium Decay Series, respectively (See Figs. 1,2). 
( • 
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EPA used a sodium iodide crystal to detect gamma rays emitted from any 

contaminated areas and a micro-roentgen (micro-R meter) to measure gamma ray 

exposure rates in micro-roentgen per hour (uR/hr)(Table TAl in the Technical 

Appendix gives complete instrumentation data). 

The surveys were performed on the evening of November 17 and 24, so as to 

minimize both the disruption to normal business operations of the tenants 

and to avoid generating unnecessary concerns before information was fully 

collected and analyzed. Surveying in the evening, however, had the draw

back of not letting us gain access to each and every room. The basement, 

1st floor, accessible portions of the 2nd and 3rd floors, and the 4th 

floor were surveyed. Resurvey data discussed later in this report should be 

considered to be better than preliminary survey data because specific infor

mation about the character, levels and distribution of contamination were 

known. 

Roughly, the general background of the building was found to be 20-25 

uR/hr as measured with the micro-R meter on contact with the surface. 

Scattered basement areas showed readings elevated over this running to 

165 uR/hr on contact with the surface (including background). An area 

on the 1st floor restricted to the northwest corner of one office and an 

adjacent pipe showed a reading of 380 uR/hr on contact (including back

ground). Over the 1st floor reception area exposure rate readings increased 

with height. The most extensive areas of contamination were located on 

the 2nd floor in Room 202 and the adjoining hallway. A contact reading 

of 1100 uR/hr (including background) was measured in a conference room. 

This room was over the 1st floor reception area and was thought to probably 

explain the increased readings with height measured there. Surveyed portions 

of the third and fourth floors did not show appreciably elevated readings. 
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It was concluded from the results of the Preliminary Survey that the 

allegations of contamination were valid. The material was localized and 

appeared to be spotty rather than spread over a large area.. The latter 

conclusion was reached because of the rapid changes in surface readings with 

a small change in distance from the source. A comprehensive survey of the 

premises was deemed warranted. 

Comprehensive Survey 

On January 22, February 12, February 20 and March 2, 1981, the basement 

and all four floors were surveyed completely by EPA and the Occupational 

Health and Safety administration (OSHA). OSHA had, when informed of the 

preliminary survey results, elected to assist EPA in further surveys. IDNS 

felt they wished to review the final survey report but declined.to spend 

additional personnel time on this matter. EPA collected air samples on 

February 24, 25, and 26, and took a gamma ray spectrum on February 24. TLDs 

were placed on January 22 and collected on March 2. 
I . 

Each room was walked through with a sodium iodide crystal (See Table TAl 

in the Technical Appendix for instrumentation details). Representative 

readings were taken in every room on contact with the surface and at one 

meter above the surface with a micro-R meter. Additional readings were 

taken at points identified by the sodium iodide -survey meter to be appre

ciably elevated over background. Again, background was estimated from 

the lowest micro-R readings encountered. These ran about 20-25 uR/hr at 

both contact and one meter, although, 1st floor readings dropped below 

20 uR/hr and in some cases were as low as 10 uR/hr. 
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Basement readings are shown in Figs. 3 and 4. Contact readings are highest 

in Rooms 1,2,8 and 12, in the hallway near Room 5, and in the room adjacent 

to the boiler. The highest reading in the building was measured in Room 

8 where what appeared to be a chimney had been partially plugged with 

concrete. The chimney reading was 3200 uR/hr on contact with the micro-R 

meter (including background). The room is used for storage of recording 

tapes and commercials and is generally not occupied. 

First floor background levels (See Fig. 5,6) were in general, the lowest 

in the building. Elevated gamma ray readings were restricted to two 

areas, the front reception area and one section of the northwest office. 

In the reception area it was reaffirmed that exposure readings increased 

with height indicating an overhead source. In the office area the 

contamination appeared over 10-15 feet of the wall in the northwest corner 

and also appeared to be associated with a large vertically standing pipe. 

Resurveys of the second floor (See Fig. 7-15) showed almost all 

contamination to be limited to the northwest corner of the floor comprising 

Rooms 200, 201, 202, a corner of Room 214, and the adjacent hallway. 

Roughly the highest readings are on a northwest - southeast line. Two very 

restricted spots of contamination were found at a pipe hole in the 

southeast corner of the floor and on a section of floor in the south 

central hallway. 



Figure 3 .-Micro - Roentgen Meter Readings , Con* n With Moor , in basement 

(All readings are in micro - roentgens per hour , uR/hr . ) 
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Figure 4: Micro - Roentgen I'.eter Keadings at une (ieLp>̂ ' Moove r loor in i ne DobuiiiunL. 

( All readings are in micro - roentgens per hour , uR/hr . ) 
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•̂•gure 6 : Micro-Roentgen Meter Readings at Onf 3ter Distance 

CAll readings are In .mlcro-roentgens per hour , uR/hr . ) 

Service-
Elevator 

Passenger 
Elevator 

Receptionist's Desk 

^t' 

First Floor 
Grand Avenue 

CD 
CD 



V Mil icauii iyb c(t; 1(1 ii i icro-roentgens per Hjr, uR/hr.) 

Service 
Elevator 

Passenger 
.Elevator. 

Second Floor 
Grand Avenue -

CD 
CD 



CTi 

CD 
O 

( uos pue ueaMoaon U3[9 ) 002 i"00iJ - JOO[j puooas 

• < -

•Qur UT 

i 

" D ^ ... 

a3:n?aj6 siuooa 3S9L|:t UL sOuipeau ON 

-4" I 
• ^ M / b n GOT 

ueq^ jar^eajS siuooj 
asaq:^ u i s6uipeaj o ĵ 
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•Figure.l.l.":Micro;=:-R.qentgen Meter Readings ; Contact Vlith Floor ,• in Hallway •near Room 20^ • 
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In Rooms 200, 201, and 202 along with the adjoining hallway, dual readings 

with the micro-R meter and a pressurized ion chamber (PIC) were made (See 

Figs. 16-18). The micro-R meter is handy for surveys because it is small, 

light and sensitive, but it can give exaggerated readings where low energy 

gamma rays are present. The PIC comprises two heavy, bulky and expensive 

pieces that give very reliable readings without the problem of over response 

to low energy gamma rays. Both instruments were used to obtain readings at 

the same location and at the same height, one meter off the floor. To the 

limits of the PIC (500 uR/hr) this allowed a working conversion from micro-R 

meter readings to equivalent PIC readings. PIC readings should be considered 

much closer to true. Within the range 0-300 uR/hr the micro-R meter was 

found to read approximately twice the PIC readings (See.Table TA2 and Fig. 

TAA in the Technical Appendix). Consequently, micro-R meter readings can be 

compared to "true" by reducing them by half. 

The third floor (See Figs. 19-20) showed the greatest contamination in an 

area in the west central portion of the building. Limited areas of 

contamination were found in the northwest corner - Room 300 and the adjacent 

hallway - and in the southeast corner near the service elevator. 

As with the third floor the primary area of contamination on the fourth 

floor (See Figs. 21,22) was in the west central portion of the floor. 

One somewhat isolated, but considerably elevated spot was also identified 

in the northwest corner. 

23 
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Figure 21 : Micro - Roentgen Meter Readi "; , Contact Vlith Floor 

(. All readings are in micro - roentgens per hour,uR/hr. ) 
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Figure 22 •. Micro - Roentgen Meter Readir - at One Meter Distance 

( All readings are..in micro - roentgens per hour , uR/hr. ) 
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B. Gamma Energy Spectrums 

A portable mu-lti-channel analyzer (MCA) was used to obtain the gamma energy 

: spectrums of two contaminated spots within the buildings (See Figs. 23 and 24). 

Since the gamma rays emitted by various radionuclides have unique energies, the 

MCA can be used to identify these energies and thereby identify unknown radionu

clides. One set of spectrum was obtained during the Preliminary Survey for the 

inside of the doorway in Room 202. The other was obtained during the Comprehensive 

Survey for the Basement in Room 8 where the highest gamma exposure rate reading 

in the building was measured. In the former spectrum a cesium-137 check source 

was used to calibrate the MCA and a modern Coleman brand gas light mantle was 

used for comparison. For the latter survey a small quantity of thorium dioxide 

was obtained and used for calibration and comparison. The cesium-137 peak was 

also used for an comparison. In both cases thorium was easily identified as the 

source of the contamination by matching the characteristic locations of the 

known peak positions with the unknown peak positions (See Figs. 23,24). 

C. Thermoluminescent Dosimeter Data 

Based upon the results of the Preliminary Survey thermoluminescent dosimeters* 

(TLDs) were placed in critical ar.ias of major concernfSee Fig. 25). Three TLDs 

were placed in a plastic amulet at each location to get an averace exposure at 

that point. 

* TLDs are 1/8 inch square chips of lithium fluoride that are used like film 

badges to measure radiation exposure. 

31 
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Room 202 had shown predominantly higher gamma exposure readings and was fully 

occupied by an architectural firm. Eleven TLD amulets were placed there. On 

the first floor two TLD amulets were placed in the office area where higher 

exposure readings had been measured during the Preliminary Survey. One was 

placed on a pipe and the other was placed on the wall side of a desk. Part 

way through the exposure period the desk was shifted slightly, but probably 

not enough to alter the data substantially. A third TLD amulet was placed 

under the front edge of the receptionist desk because elevated readings from 

the floor above had been measured there and because it appeared to have a high 

occupancy. The fifteenth TLD amulet was placed over the arch in the middle of 

Room 318. This was for background to assess the normal radiation level of the 

building. Amulets were exposed from January 22 until March 2. Exposure results 

are shown in Table 1. Dose equivalent numbers in millirem (mrem) were divided 

by the hours in the exposure period to give hourly rates. The continuous 

exposure were taken to be 24x7 = 168 hours per week and 24x365 = 8760 hours 

per year. Workplace exposure was taken ':o be 40 hours per week and 40x50 = 2000 

hours per year. Discussion of these results will be made later in this report. 

D. Smears 

During the preliminary survey, two smears* were taken at points in the basement 

that showed elevated micro-R meter readings. The basement floor, unlike most 

of the building, was readily accessible, not being covered with carpet or tile. 

Fig. 3 shows the points where smears were taken. 

*Smears are small disks of paper rubbed across a potentially contaminated spot 

to assess the degree of removable contamination in a given area, usually 

100 cm2. 

40 
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Immediate survey of the smears with an alpha scintillation dectector were ' ^ 

negative. Smears were sent to the IDNS laboratory for gross alpha and gross 

beta measurements.' The results were so low that it appears the radioactive 

material is not readily removable. However, if contaminated areas are uncovered 

in the^future this conclusion should be rechecked. 

E. Air Samples 

During the Preliminary Survey an air sample was taken in Room 202 where elevated 

gamma readings were obtained and in Room 302 which was believed to be 

uncontaminated. Subsequent surveying showed the room to have a slightly elevated 

exposure level. 

Air samples were taken because in both the Thorium Decay Series and the Uranium 

Decay Series (See Figs. 1,2) radioactive gases are formed at one stage in the 

decay process. For the Thorium Decay Series the gas is called radon - 220 or 

thoron for short. For the Uranium Decay Series the gas is called radon - 222 or 

radon for short. Spots of thorium or uranium contamination on the floor will 

emit thoron and radon, respectively, and this gas can then diffuse through 

overlying materials like carpets into the air. The risk would be exposing the^^ 

lungs to the decay products of the radioactive gas. 

Air samples taken in Rooms 202 and 302 showed that the gross airborne alpha 

radiation levels measured immediately after collection ceased were 3.5 times 

as great in Room 202 as in Room 302. This indicates only that one room has more 

alpha emitting materials in the air not that the air is hazardous. No absolute 

airborne alpha concentrations were calculated at that time because: 

(1) filters had to be read immediatlely rather than waiting 

the necessary five hours for decay. This was due to 

time constraints on being in the building after normal 

working hours. 
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(2) glass fiber filters were all that were available at the ' 

time and these tend to trap particulates among the fibers 

where they are less likely to be detected by alpha 

radiation counting devices. 

(3) and calibrations for the air sampler and the alpha 

scintillation filter reader were inadequate. 

Subsequently, during the Comprehensive Survey air samples were collected in 

Room 8 (basement). Room 202 and Room 306 (See Figs. 3,10,19). These rooms were 

chosen because Room 8 had the high exposure chimney. Room 202 showed extensive 

contamination and was fully occupied, and Room 306 showed low background levels. 

It was decided to measure the thoron and radon levels directly, rather than 

measuring gross alpha levels. A surface filter was used to obtain an air sample 

in each room and the method of Ogden was used to calculate thoron and radon 

working levels* (See Technical Appendix for Ogden's paper). 

The results are: 

Room 

Room 

Room 

8 

202 

306 

Thoron 
(WL) 

0.229 

0.162 

0.0255 

Radon 
(WL) 

0.0139 

0.0105 

0.00215 

*Working levels are energy units related to air concentrations of alpha emitting 

decay products of thoron and radon. 
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VI. RESULTS 

A. Background Levels 

Specification of a background radiation level for the Lindsay building is a 

necessary first step. Trace amounts of radioactive materials in building 

materials can elevate the natural background of a structure. The Lindsay 

building is brick and therefore would be expected to have a slightly higher 

radiation background. A quantification of this level can be estimated by looking 

for the lowest measured levels in the survey results shown in Figs. 3-22. In 

general, the lowest levels are in the range 15-25 uR/hr as measured by the micro-R 

. meter at one meter. First floor levels tend to group more about 15 uR/hr,with 

several falling near 10 uR/hr. It was reported the First floor had been 

sandblasted at one time. If so, this may have removed surface contamination 

and, thus, lowered the. background. 

Overall, it appears that about 20 uR/hr is a reasonable level for background as 

measured with the micro-R meter. Recall that, as stated previously the micro-R 

meter over responds to low energy gamma rays. The PIC is much less susceptible 

to this drawback and more nearly registers the actual gamma exposure rate. However, 

it is cumbersome to wse. Consequently, surveys were done with the portable micro-

R meter, comparing some readings to equivalent ones made with a PIC, and then 

deriving a correspondence relationship. It was found that the micro-R meter 

tends to read about twice the PIC for this material. Consequently, the best 

estimate of the true gamma exposure rate is half the micro-R meter reading. 

Thus the following will be used as a criteria. 

Background Gamma Ray Exposure Levels 

As measured with a micro-R meter 20 uR/hr 

As measured with a pressurized ion chamber 10 uR/hr 
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B.' Contaminated Areas 

To designate a contaminated area, reference was made to EPA's proposed Remedial 

Action Standards for Inactive Uranium Processing Sites. Specific reference wks 

made to the standard for gamma radiation indoors of 20 uR/hr over background. 

While not strictly applicable because this is based on radon from uranium and 

the problem on Grand Avenue is thorium, it will be taken as the best available 

designator of contamination levels. Therefore, in looking at Figs. 3-22, areas 

that have levels above 60 uR/hr at contact with the surface as measured with a 

micro-R meter should be considered suspect. If the higher reading is anomalous 

for the general environs then it should not be considered contamination. The 

criteria for contamination will be set by several readings in a general area 

exceeding 60 uR/hr. This leads to the designation of the following areas shown 

in Figs. 26-30 as contaminated. 

Basement - area near Room 8 and boiler -
- front section of Room 1 
- section of Room 5 
- Room 12 

1st Floor - northwest corner of northwest office 
- *reception area not designated contaminated because source 

is believed to be on 2nd Floor 

2nd Floor - portions of Rooms 200, 201, 202, 214 and adjacent hallway 
- pipe area near service elevator 

3rd Floor - port;:ns of Rooms 300, 301, 302, and 303 
- portions of Rooms 301 and 319 
- section of Room 316 
- pipe area near service elevator 

4th Floor - west central area of floor 

- area in northwest corner of floor 

The original room layouts and operational setup in the Lindsay manufacturing 

process are unknown. However, contaminated areas show several patterns. The 

northwest corner of each floor generally shows contamination running along a 

northwest-southeast line. If piping or ductwork run under floorboards in these 

areas they should be surveyed. 
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Figure 26 : Basement Regions .of Contamina\. ̂n 
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Figure 27 : First Floor Regions of Contai.. .lation 
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Figure 28 : Second Floor Regions of Contaminat 
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Fiaure 29 : Third Floor RL ons of Contar.ination 
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Figure 30 : Fourth ^^oor Regions of Contami ^ion 
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The west central portions of the basement, 3rd and 4th floors also show 

contamination. No good reason for this could be found. Finally, the pipeholels 

near the service elevator on the 2nd and 3rd floors show elevated levels. 

The chimney area found contaminated to high levels in the basement did not 

manifest itself on other floors but this may have been due to considerable 

absorption by the surrounding brickwork. This chimney definitely should be 

checked from basement to roof. 

C. Identification of the Contamination 

The contamination in question is, as suspected from the nature of Lindsay's 

operation, thorium. The MCA spectrums for Rooms 8 and 202 established this 

quite well (See Figs. 23 and 24). Thallium-208 gamma peaks at 583 keV, 2615 keV 

and 3198 keV are strong thorium indicators. Further, the very close ^ 

correspondences between the spectrums of the Coleman mantle and the thorium 

dioxide sample with the spectrums for Room 202 and 8, respectively, are strong 

thorium indicators. 

D. Smear Results 

The contamination encountered is not removable by normal wiping techniques, at 

least where we were able to reach surfaces. On-the-spot surveys of two smears 

with a hand held alpha scintillation detector were negative. Laboratory analyses 

by the Illinois Department of Nuclear Safety (IDNS) showed the following results. 

Gross Alpha Gross Beta 

Smear #2 5.35 dpm/100 cm^ 2.35 dpm/100 cm^ 

*dpm stands for disintegrations per minute. Each disintegration is one radioactive 

decay. 
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When compared to the Nuclear Regulatory Commission's "Guidelines For Decontamination 

of Facilities and Equipment Prior to Release For Unresticted Use or Termination 

of Licenses For Byproduct, Source, or Special Nuclear Material" these levels 

are very low. 

NRC"Guidelines 

Removable Alpha 200 dpm/100 cm^ 

Removable Beta 1000 dpm/1002 

E. Air Sample Results 

- As discussed with regard to the Preliminary Survey a relative comparison of 

the alpha radiation present in the air of Room 202 compared to Room 302 

showed an enhancement of a factor of 3.5. This was not a firm indicator of. 

alpha contamination in the air. Subsequently, air samples were made to 

assess the degree of alpha air contamination present due to diffusion of 

thoron and, possibly radon, through carpets and floor coverings from underlying 

spots of contamination. The results follow: 

Thoron Radon 

Room 306 0.0255 WL 0.00215 WL 

Room 202 0.162 0.0105 

Room 8 . 0.229 0.0139 
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The radon values can be compared to values measured in comparable buildings as 

reported in the United Nation's Sc ient i f ic Committee On the Effects of Atomic 

Radiation, 1977 Report (UNSCEAR)*. 

Brick Buildings 0.001 WL 

Brick Home 0.0054 

Apartment, Brick 0.007 

The Lindsay building numbers are not at variance with th is data. Radon in 

buildings is influenced considerably by the degree and rate of vent i lat ion. I f 

the building was t igh t cr the vent i lat ion rate low the radon levels would be 

expected to be higher. I t can also be noted, however, that the radon levels do 

increase with the measured gamma exposure levels. Room 8 had the highest working 

levels. Room 202 intermediate and Room 306 low. This would be expected i f 

uranium were present as contamination. From a legal standpoint the T i t l e 10, 

Part 20 of the Code of Federal Regulations (10 CFR 20) l imi t for radon of 1/30 

WL (.033 WL) is not exceeded in the Lindsay bui lding. 

Comparison values for thoron are much more d i f f i c u l t to come by. The same 

UNSCEAR document reported that indoor equilibrium equivalent concentrations can, 

for building materials containing thorium, range from 0.0001 WL to 0.008 WL** 

*Table 28, page 77-78, equilibrium equivalent concentrations in pCi/1 were 

converted to WL by dividing by 100 pCi/1 per WL. 

**Table 30, page 80, equilibrium equivalent concentrations in pCi/1 were 

converted to WL by dividing by 7.5 pC i / l pe r WL. 
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EPA's Office of Radiation Programs, Las Vegas*Facility'did a study in lat'S 1980 

on thoron and radon levels in outside air in Las Vegas. Two samples were also; 

collected from inside homes. The thoron levels in homes were 0.00028 WL and 

0.00036 WL. 

Finally, if one working level of radon is assumed to be equivalent to one working 

level of thoron then these levels could be compared to standards for contaminated 

buildings in Grand Junction, Colorado, and in Florida. This is not strictly 

true. But, because of the limited amount of material available on thoron, it 

is the best available comparison we have. 

Surgeon General's Guidelines for Remedial Action in Grand Junction, Colorado 

Radon levels greater than 0.05 WL* - remedial action indicated 

Radon levels from 0.01 to 0.05 WL* - remedial action may_.be suggested 

EPA Recommendation For Residences on Florida Phosphate Lands 

Annual average radon greater than 0.02 WL** - remedial action should be 

taken 

Annual average radon less than 0.02 WL** - remedial action to reduce 

concentrations as lo-.v as 

reasonably achievable 

*over a background of 0.004 WL 

**including background 

With these limited comparisons the thoron levels in the Lindsay building appear 

to be considerably higher than usual. Where higher gamma exposure levels were 

found the thoron and radon levels were elevated. 
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From a legal standpoint, the 10 CFR 20, Appendix B, Table II limit for thoron 

is lO^pCi/1 per WL. When converted to working levels based upon UNSCEAR's 

conversion of 7.5 pCi/1 per WL, the equivalent limit is 1.33 WL. The Lindsay' 

building levels do not exceed this standard. 

F. Thermoluminescent Dosimeter Results 

TLDs were placed in areas deemed critical by the results of the Preliminary 

Survey. Results are shown in Table 1. Since Site 15 was used as a background 

location exposure values at the other 14 locations should be adjusted by 

subtracting off the Site 15 values, 1.56 mrem/week or 78 mrem/year. Background 

is a level considered normal in the absence of contamination.. Site 6 has lower 

levels but is in the vicinity of a contaminated area and should not be considered 

as a background location. 

The bases for comparison is 10 CFR 20 Section 20.105 where exposures in 

unrestricted areas are limited to 

10 CFR 20 Limits 

2 mrem/hour 

100 mrem/week 

500 mrem/year 

Since the building is a workplace, mc:t people would be expected to spend about 

40 hours per week or 40 x 50 hours per year there. These should be considered 

workplace exposures and compared to the Workplace Exposure columns in Table 1. 

It can be seen that for measured areas of the building, people should not expect 

to exceed any of the 10 CFR 20 limits. 

The Federal Radiation Council (FRC) in Staff Report No. 1 suggested for 

average population groups exposed to widespread radioactive contamination tht 

the yearly whole-body exposure not exceed 170 mrem. This criteria is most 

applicable here. 
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Thermolumineso^iit Dosimeter Results For 161 East Grand Avenue, Ci.-.cago, Illinois 

Table 1 0 0090 

TLD Dose* 
ip Dose* Rate Continuous Exposure**** Workplace Exposure** 

wo. Location " (mrem) (mrem/hr) (mrem/wk (mrem/yr) (mrem/wk) (mrem/yr) 

1 Under Secretary's 61 0.065 10.95 569 2.60 130. 
Chair 

0.055 9.27 482 2.20 110 

0.048 8.08 421 1.92 96 

0.042 7.08 368 1.68 84 

0.107 18.03 937 4.28 214 

0.025 4.2 219 1.00 50 

^ 0.065 10.95 569 2.60 130 

0.058 9.77 508 2.32 116 

0.042 7.08 368 1.68 84 

0.043 7.24 377 1.72 86 

0.049 8.25 429 1.96 98 

0.060 10.11 526 2.40 120 

2 

3 

4 

5 

6 

7 

8 

9 

0 

1 

2 

3 

4 

5 

Under Draftman's 
Chair 

Under Draftman's 
Chair 

Under Draftman's 
Chair 

Under Conference 
Table 

On West Wall 
Above Conference 
Table 

On East Wall 
In Conference 
Room 

On West Wall 
In Main Drawing 
Room 

On East Wall 
In Main Drawing 
Room 

On South Wall 
In Storage 
Room 

On West Wall 
In Entrance 
Foyer 

Under Lip 
Of Reception 
Desk 

On Pipe Proximal 
to Grand Avenue 

On Side of Desk 
Near Grand Avenue 

Over Arch In 
Middle of Room 

52 

45 

39 

100 

23 

61 

54 

39 

40 

46 

56 

94 

65 

37 

0.100 

0.069 

0.039. • 

16.80 

11.62 

6.57 

880 

604 

• 342 

4.00 

• 2.76 

1.56 

200 

138 

78 
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•Exposure period 1/22/81, 8:30 p.m. unti 3/2/81 a.m.. Total hours 938.5 

**Chips 1-11 were located in Room 202, chips 12-14 were located on the first 
floor, and chip 15 was located in Room 218. 

***Continuous exposure is considered to be 168 hours for one week and 8760 
hours for one year. 

****Workplace exposure is considered to be 40 hours fdor one week and 2000 hours 
for one year. 
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However, Si te 13 is located beside a desk and typewriter with possibly high 

occupancy. The net annual occupational exposure at this location would be 

about 122 mrem (200-78) or 71% the FRC recommendation. Such an exposure 

should be considered unwarranted. There is no reason to believe at th is 

time that any unmeasured areas of the building are going to be dramatically 

di f ferent from measured areas. 

V I I . Conclusions 

Several conclusions can be drawn from the surveys performed in the Lindsay Light 

Company Building at 161 East Grand Avenue. 

(1) Several areas of the building are contaminated with radioactive 

materials believed to be residual from the gas l ight mantle 

manufacturing operations of the Lindsay Light Company between 

1910 and 1936. 

(2) The material is thorium. 

(3) The d is t r ibut ion of thorium residuals was spotty over an area 

rather than being uniformly distr ibuted and seemed to be, generally, 

i n the same region of the f loor on each f loor . 

(4) The maximum measured gamma ray exposure rate (one meter off the 

surface) in an occupied area was 15 times the apparent background 

and 50 times the apparent background in an unoccupied area. This 

is clearly excessive although not in v io lat ion of hourly or 

weekly rates in T i t le 10, Part 20.105 of the Code of Federal 

Regulations (10 CFR 20.105). 

(5) Radon gas levels in contaminated areas increase with increasing 

gamma exposure levels but do not appear to be out of l ine with 

normal levels for similar structures. 
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(6) Radon gas levels do not exceed the legal l im i ts of 10 CFR 20, 

Appendix B, Table I I for radon-222. 

(7) Thoron gas levels in contaminated areas increase with increasing 

gamma exposure levels. Based upon l imi ted comparison data thoron 

levels appear much higher than expected. 

(8) Thoron gas levels indicate considerable unwarranted lung exposure 

could arise to persons in the building for long periods of time ' 

even though the legal l imi ts of 10 CFR 20, Appendix B, Table I I , 

are not exceeded. 

(9) Continued exposure of persons in th is workplace to elevated gamma 

ray emissions and to elevated thoron gas concentrations is contrary 

to sound health physics practice of maintaining- radiation exposures 

as low as reasonably achievable (ALARA). 
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Vii. Kecommendatv .s 1; •' n n O U A 

The overriding consideration upon which this report i? based is well founded 

in health physics, that where unnecessary radiation exposures can be reduced 
... i 

to lower the p o s s i b i l i t i e s of unwarranted health e f f e c t s , then steps should 

be taken to do so, even when regulatory l i m i t s are not exceeded. We do not 

wish to convey the impression there is a substant ia l c r i s i s or that people 

are i n g r e a t p e r i l . These recommendations are made pr imar i l y to i n i t i a t e d 

prudent ac t ions . 

I t is s t rongly recommended that a cleanup program to remove residual radio

act ive mater ia ls in those areas shown i n Figs. 26-30 be i n i t i a t e d as soon as 

possible. Cleanup should have the goal of res to r ing rad ia t ion levels in 

contaminated por t ions of the bu i ld ing to those comparable with.uncontaminated 

port ions of the b u i l d i n g . 

In no case should such work be performed by any but personnel t ra ined and 

experienced i n handl ing rad ioact ive mater ia ls . 

I f at any t ime i n the fu tu re modi f icat ions in t h i s bu i ld ing are made, 

rad ia t ion surveys should.be taken to protect personnel and to detect any 

fu r the r contaminat ion. Such modi f icat ions could be replacement of carpets, 

sanding f l o o r s , sandblast ing walls or a l t e r i n g or replacing piping or ductwork. 

I f new areas of contamination are detected then f u r t h e r cleanup should be 

i n i t i a t e d before commencing work. 

I f at any t ime i n the fu tu re the bu i ld ing is sold the new owners should be 

informed of cleanup done and forewarned of the necessity of checking rad ia t ion 

levels before doing work such as suggested above. 

The U.S. Environmental Protect ion Agency and the Occupational Safety and Health 

Admin is t ra t ion o f f e r t h e i r assistance in making recommendations about cleanup. 

Both agencies would expect that they would be allowed to make radiat ion surveys 

a f te r cleanup to assure that e f fec t i ve reduct ion of rad ia t ion levels have been 

achieved. 

http://should.be
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. I . Instrumentat ion 

Table TAl 

Manufacturer 

'Eberl ine 

Ludlum 

D.S. Davi 

Harshaw 

Ludlum 

Eber l ine 

Gelman 

Gelman 

Rocky 
Mountain 
Glass 
Blowing 

Harsaw 

dson 

Instrument 

PRM-5-3 

Model 19 
Micro-R 
Meter 

Model 4106 
Mult i-Channel 
Analyzer 

Model 2200 
Scaler 

RAS-1 
A i r Sampler 

Model 2000A 
TLD Reader 

Ser ia l Number 

EPA#127371 

EPAifl64325 

EPA#164321 

EPA#164320 

EPA#164349 

EPA#164361 

* » 

Attachment 

l " x l " Nal 
S c i n t i l l a t i o n 
Crystal 

3"x4" Nal 
S c i n t i l l a t i o n 
Crys ta l , 
Model 12A12/3A 

P'O 0096 

_ 

Serial Number 

EPA#101063 

Model 43-10 EPA#164355 
Alpha S c i n t i l l a t i o n 
Counter 

47mm Glass Fiber 
F i l t e r s , Type A/E 

47mm Metr icel F i l t e r s 
GN-4, .8 um pore size 

Lucas Cells 

Model 2000B 
Picoammeter 

E?A#164333 
164334 
164335 
164336 
164337 
164338 

EPA#164362 

T3 . 
~ i 
fD 

5 
3 

0 0 
c 
-s 
< 

X 

X 

X 

X 

X 

X 

X 

o 
g 
-5 
- s 
fD 
. J 

ro 
3 
in 
— J . 

< 
01 

00 

< 
ro 

X 

X 

X 

X 

X 

X 

X 

X 

X 

TLD-100 
Thermolumi nescent 
Dosimeter 

Reuter-Stokes Pressurized 
Ion 
Chamber 

Borrowed, 
Nuclear 
Regulatory 
Commission 
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I I . Room Survey Data 

All rooms in the basement and on each of the four floors were surveyed 

with a micro-roentgen (micro-R) meter at contact with the surface and at 

one meter above the surface. Rooms 201, 202, and the adjoining hallway 

area were also surveyed with a pressurized ion chamber (PIC) borrowed 

from the Nuclear Regulatory Commission's Region III office in Glen Ellyn, 

I l l i no i s . Simultaneous readings with both the PIC and the micro-R 

meter were taken in this area of the building to develope a correspondence 

for the remaining readings using the micro-R meter. The rationale for 

th is being that the PIC does not over respond to low energy gammas the 

way the micro-R meter does. With a correspondence relationship much of 

the over response couTd be allowed for. The average result over four 

scales of the micro-R meter (0-50, 0-250, 0-500, 0-5000 uR/hr) was a ratio 

of 0.56:1, PIC:micro-R meter. A reasonable relationship then is that 

micro-R readings should be reduced by half to more nearly represent the 

true exposure rate. Room survey results for both instruments were given 

in Figs. 13-18 in the Main Report. The cross calibration data follows. 

TA3 
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Simultaneous Readings, Pressurized Ion Chamber and Micro-Roentgen Meter 
(Both approximately one meter above surface) 

Table TA2 

Micro-R Meter Micro-R Meter Pressurized Ion Ratio 
Scale Reading Chamber Reading PIC/Micro-R Meter 

0-50 19 12 . 0.63 
0.68 
0.76 
0.77 
0.67 
0.55 

0-250 - 40 26 0.65 
0.51 
0.49 
0.54 
0.58 
0.54 
0.47 
0.71 
0.59 
0.58 • 
0.58 
0.61 
0.56 
0.60 
0.59 
0.43 
0.45 
0.48 
0.48 
0.45 
0.46 

0-500 120 66 0.55 
0.58 
0.58 
0.47 

0-5000 300 94 OJl 
Mean 0.56 

Micro-R Meter 
Reading 

19 
19 
25 
30 
43 
44 
40 
45 
55 
65 
65 
70 
75 
75 
80 
90 
90 
90 
95 
95 
100 
140 
140 
145 
145-
150 
155 
120 
190 
240 
250 
300 

Pressurized Ion 
Chamber Reading 

12 
13 
19 
23 
29 
24 
26 
23 
27 
35 
38 
38 
35 
53 
47 
52 
52 
55 
53 
57 
59 
60 
63 
70 
70 
68 
72 
66 
110 
138 
118 
94 

TA4 
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III. Multi-Channel Analyzer Spectrums 

A. Room 202 

The first attempt'to identify the contamination found in Room 202 was ' 

made during the Preliminary Survey. A 3"x4" sodium iodide crystal was 

connected to a portable multi-channel analyzer (MCA). The MCA was 

calibrated to the 661 keV peak of a cesium-137 check source. Also, a 

Coleman brand gas lantern mantle purchased in a local hardware store 

and believed to be similar to those manufactured by Lindsay Light 

Company, was used to obtain a mantle spectrum. The spectrum from 

Room 202 was obtained by setting the crystal directly on the carpet 

over one of the highest reading spots in the room. No attempt was 

made to subtract background. 

All three spectrums are plotted in Figs, 23 and 24 in the Main Report. 

It can be noted that the 583 keV thallium-208 peak corresponds well ' 

to a similar peak for the mantle and falls about where expected based 

on the cesium-137 peak at 661 keV, The distinctive thallium-208 peak 

at 2615 keV is well defined in the Room 202 spectrum, but much less 

well defined in the mantle spectrum. Also, probably due to the close •• 

proximity of the sodium iodide crystal to the floor source, there is 

a sum peak formed at 3198 keV (2615-i-583 keV). Because the MCA was 

only calibrated at a single point, the energy to channel relationship 

was not as good as at higher gamma energies. No attempt was made to 

quantify the floor source activity. 

B. Room's 

The highest reading point in the building was located in Room 8 in the 

basement at what appeared to be an old chimney. A hole about a meter 

off of the floor was partially filled with concrete. 

TA6 
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A spectrum was taken there by placing the sodium iodide crystal in 

contact with the chimney. See Fig. 24 in the Main Report. For 

comparison two other spectrums were taken. One again shows the 661 

KeV peak for the cesium-137 check source. The other is the spectrum 

of a small quantity of thorium oxide. Before the Room 8 spectrum was 

taken the 2615 keV peak of the thorium oxide was used to calibrate 

the MCA. It appears there may have been some drift of the MCA during 

collection of the spectrums. No attempt was made to quantify the 

activity of the chimney source. 

IV. Smear Data 

Two smears were taken during the Preliminary Survey in the basement at 

the points shown in Fig. 3 in the Main Report. The Illinois Department 

of Nuclear Safety Laboratory performed gross alpha, gross beta tests on 

the smears. The results follow on the computer printout sheet (Table 

TA3). When converted to disintegrations per minute (dpm) per 100 cm^ 

wipe the results are as follows: 

Smear #1 Gross Alpha 2.28 x lO'^- 1.93 x lO-^ uCi/wipe 

0.506 - 0.428 dpm/100 cm^ 

Gross Beta <4.91 x 10-7 uCi/wipe 

<1.09 dpm/100cm2 

Smear #2 Gross Alpha 2.41 x 10"^ - 5.00 x IQ-'^ uCi/wipe 

5.35^1.11 dpm/100cm2 

Gross Beta 1.06x10 -6+ 6.66x10-7 uCi/wipe 

2.35^.48 dpm/100 cm2 

TA7 
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The bases of comparison for the smears is the Nuclear Regulatory Commission's 

"Guidelines For Decontamination of Facilities and Equipment Prior to Release 

For Unrestrected Use or Termination of Licenses For Byproduct, Source, or 

Special Nuclear Material". Excerpted Table I is copied here and shows 

that the natural thorium limits for removable gross alpha are 200 dpm/100 cm^ 

and for removable gross beta are 1000 dpm/100 cm^. All measured values 

listed above are well below the natural thorium limits. 

V. Thermoluminescent Dosimelier Data 

A. Calibration Data 

Thermoluminescent dosimeters (TLD-100) were first sorted. One hundred 

TLD's were annealed by the common procedure of 400^0 for one hour,one 

minute cooling at room temperature, 2 hours at 100°C. Annealed 

chips were all irradiated to 500 mR with a radium source at Argonne 

National Laboratory (ANL). TLD's were read once and all chips that 

fell outside S% of the mean were culled out. 

A calibration curve was obtained by irradiating sorted chips with 

ANL's radium source to levels from 10-100 mR. Each chip was read by 

the process suggested by the Harshaw Chemical Company, manufacturer 

of both our TLD's and our reader. The process is to read a chip, 

turn it over and read it twice (identified as A, B, C, readings, 

respectively). Annealed but unexposed chips are also read (identified 

as D reading). The net reading value is obtained by the relationship 

(A-C) + (B-C) -D. This process gave us the calibration curve in 

Fig. TAB. 

TAIO 
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c TABLE I 

ACCEPTABLE SURFACE CONTAMINATION LEVELS 

NUCLIDE^ 

U-nat,U-235,U-238,and 
associated decay products 

Transuranics, Ra-226, Ra-228, 
Tli-230,Th-228,Pa-231. 
Ac-227,1-125,1-129 

Th-nat,Th-232,Sr-90, 
R2-223,Ra-224,U-232, 
1-126,1-131.1-133 

Beta-gamma emitters (nuclides 
with decay modes otheT than alpha 
emossion or spontaneous fission) 
except Sr-90 and others noted above. 

AVERAGE^ c 

5,000 dpm a/100 cm^ 

100dpm/10Gcm2 

lOOOdpm/lOOcm^ 

• 

5000 dpm |S-r/100 cm-

MAXIMUM^ d 

15,000 dpm a/100 cm^ 

300 dpm/100 cm2 

3000 dpm/100 cm^ 

15,000 dpm(3-r/l00 cm^ 

REMOVABLE^ « 

1,000 dpm Q/100 cm^ 

20dpm/100cm2 

200 dpm/100 cm^ 

1000dpm|5-r/100cm' 

'U'here surface contunination by both alpha- and beu-gamma-CTnitiing nuclides exists, the limiis established for ilpha- tnd 
beta-gamma-emitting nuclides should apply independently. 

"As used in this table, dpm (diintegrationi p>er irrinme) meanj the rate of emission by radioactive material a.s detrrmined by conectir^g 
the counts per minute observed by an app.*opriite detector for backjround, efDriency, and geometric facton tsiodated with the 
instiumentation. 

• . ^Measurements of average contaminant should not be averaged over more than 1 square meter. For objects of less lurfacs area, the 
f average should be derived for each such object. 

.-"The maximum contamination level appL'es to an area of not more than 100 cm . 

'The amount of removable ndjoactjve material per 100 cm of surface trea should be determined by ^-jping that area -Vr-ith dry filter or 
soft absorbent paper, applying moderate pressure, and assessing the amount of radioactive material on the wipe with an appropriate 
instrument of known cfGcicncy. Vhsn removable contamination on objects of less tuxfacs area is determined, the pertinent levels 
should be reduced proportionally and the entire surface should be wiped. 

The average and maximum radiation levels associated with surface contamination 
resulting from beta-gamma emitters should not exceed 0,2 mrad/hr at 1 cm and 
1.0 mrad/hr at 1 cm, respectively, measured throunh not more than 7 milligrams 
per square centimeter of total absorber 
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Once the calibration was obtained, sorted chips were annealed and 

placed in amulets obtained from the Illinois Department of Nuclear 

Safety. Three chips went in each amulet. Fifteen amulets were hung 

in areas in the Lindsay building deemed critical by the Preliminary 

Survey. See Fig. 25 in the Main Report. After a 39 day exposure 

the amulets were collected and read immediately. The process for 

reading was as described above except that in place of a reading for 

an annealed but unexposed chip, the dark current was substituted. 

Results are given in Table TA4. The period exposure numbers were 

reduced to hourly exposure rates and then converted to weekly and 

annual exposures based upon continuous occupancy (168 hours/week, 

8760 hours/year) and workplace occupancy (40 hours/week, 2000 hours/ 

year). The latter exposure is most relevant in this situation. 

B. Exposure Sites 

Exposure sites were chosen based upon the Preliminary Survey results. 

Namely, Room 202 showed considerable, spotty contamination and the 

first floor showed elevated gamma readings over the receptionist 

desk and a wall-pipe area in a front office. A third floor office. 

Room 318 was selected for background. Based upon the results of the 

Comprehensive Survey additional TLD's could have been placed in Room 

8 in the basement, in the entrance way to Room 319, in the backrooms 

of Room 301 and in the short 4th floor hallway east of center on the 

floor. From the TLD results obtained it did not appear further TLD 

studies were warranted. 

• TA13 



Thermoluminesct..'c Dosimeter Results For 161 East Grand Avenue, Ci..\ ayu, i 

abl 

ID-
:hip 

1̂  

2 

3 

4 

5 

6 

7 

0 

1 

e TA4 

Location 

Under Secretary's 
Chair 

Under Draftman's 
Chair 

Under Draftman's 
Chair 

Under Draftman's 
Chair 

Under Conference 
Table 

On West Wall 
Above Conference 
Table 

On East Wall . 
In Conference 
Room 

On West Wall 
In Main Drawing 
Room 

On East Wall 
In Main Drawing 
Room 

On South Wall 
In Storage 
Room 

On West Wall 
In Entrance 
Foyer 

Under Lip 
Of Reception 
Desk 

Dose* 
(mrem) 

61 

52 

45 

39 

100 

23 

61 

54 

39 

40 

46 

56 

Dose* 
Rate 
(mrem/hr) 

0.065 

0.055 

0.048 

0.042 

0.107 

0.025 

0.065 

0.058 

0.042 

0.043 

0.049 

0.060 

y 

Continuous 
(mrem/wk 

10.95 

9.27 

8.08 

7.08 

18.03 

4.2 

10.95 

9.77 

7.08 

7.24 

8.25 

10.11 

( 

Exposure*"*** 
(mrem/yr) 

569 

482 

421 

368 

937 

219 

569 

508 

368 

377 

. 429 

526 

0 

Workplace 
(mrem/wk) 

2.60. 

2.20 

1.92 

1.68 

4.28 

1.00 

2.60 

2.32 

1.68 

1.72 

1.96 

2.40 

010b 

Exposure*** 
(mrem/yr) 

130 

110 

96 

•84 

214 

50 

130 

116 

84 

86 

98 

120 

On Pipe Proximal 
to Grand Avenue 

On Side of Desk-
Near Grand Aven̂ ie 

Over Arch In 
Middle of Room 

94 

65 

37 

0.100 

0-069 

0.039 , 

15.80 

11.62 

6.57 

880 

604 

. 342 

4.00 

. 2.75 

1.56 

200 

138 

78 
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. * Exposure period 1/22/81, 8:30 p.m. until 3/2/81 a.m.. Total hours 938.5 

** Chips 1-11 were located in Room 202, chips 12-14 were located on the first floor, 
and chip 15 was located in Room 318. 

*** Continous exposure is considered to be 168 hours for one week and 8760 hours for 
one year. 

**** Workplace exposure is considered to be 40 hours for one week and 2000 hours for 
for one year. 

TAl 5 
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VI . Air Sample Data , 

A. Air Sample Sites 

During the Preliminary Survey an air sample was taken in Room 202 where 

elevated gamma readings were obtained and in Room 302 which was believed to 

be uncontaminated. Subsequent surveys showed the room to have a slightly 

elevated exposure level. 

During the Comprehensive Survey air samples were collectd in Room 8 

(basement) near the highly contaminated chimney, in Room 202 which showed 

extensive contamination and was fully occupied, and in Room 305 which 

showed background levels. 

B. Air Sample Results 

During the Preliminary Survey two air samples were collected in Rooms 

202 and 302 to get a rough estimate of the relative alpha radiation air 

concentrations between a known area of contamination and an area believed 

to be low or free from contamination. An air sample at 50 liters/minute 

was used with glass fiber filters. Since then a recalibration has been 

performed and the actual flow was 41.8 liters/minute. The alpha 

scintillation detector was also recalibrated and found to have an 

efficiency of 25%. Although glass fiber filters are not preferable for 

alpha collections because of deep trapping and self-absorption by the 

filter, these were all that were available for use at the time. Because 

of time constraints on overtime personnel in the building we were not 

able to stay long enough to allow for the normal 5 hour radon decay. 

'' Due to all of these drawbacks only a relative concentration is computed 

here and this is just for the record. Later collections with surface 

filters are considered superior. (See Table TA5) 

TAl 6 



Table TA5 Prel iminary Survey Air Samnlep_ata_^fipW^ Calculations 
0 0111 

1 Time 

6:52 PM 

6:53 • 

6:54 

6:i-G 

6:57 

6:58 

7:02 

7:03 

7:04 

7:05 

7:07 

7:08 

* 
Counts/minute 

1710 

1664 

1659 

: 1685 

^ 1703 

1683 

: 1777 

i 1798 i 

j 1802 ;. 

i 1735 

; 1773 

: 1847 i 

Room 202' 

Time 

7:09 PM 

7:10 

7:11 

7:13 

7:14 

7:15 

7:16 

7:17 

7:18 

7:19 

7:21 

* 
Counts/minute 

1819 

1829 

1811 

1834 

1752 

1777 

1883 

1824 

1899 

1857 

1841 

Average 1781 
1 Sampling Time 64 minutes 

* Counting time 1 minute 

1 

Tiiiio 

7:35 

7:38 

7:39 

7:40 

7:41 

1 7:42 

'• 

i 

PM 

l' 

1 1 Average 

c ampline 

Room 302 

Counts/i,, 

1 310! 
1 

! 309 i 

1 331 ; 
1 316; 
1 ' 

;' 315 • 

1 316^ 

; 316; 
1 

):Time 39 

* 
nute 

! 1 
1 1 
1 ( 

! 

; 

! 

] 1 

minutes 

Time 

7:24 PM 

7:25 

7:27 
Average 

RTank Filter 

Counts/minute 

4 . 

0 

3 

2 
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B. Ogden Method ' 0 011.2 

The method of T.L. Ogden (paper attached) was used in determining the 

v/orking l e v e l * concentrations f o r radon-220 and radon-222 in Rooms 8,202' 

and 306. 

The method requires at least a 2.5 hour c o l l e c t i o n , follorved by a 20 

minute wai t and then counting of the f i l t e r f o r 85 and 105 minutes. In 

t h i s survey co l lec t ions ranged from 13:26 hours to 18:55 hours. Thoron 

and radon working leve ls were computed from: 

Wj = 6.068 X 10 - l ° c (d-A2-Ai)/V 

WR = 4.736 X 10 -5 a (b-Ai-A2)/V 

where 

a, b, c, d = Constants based upon wait times and sa.iipling t imes, 

these are obtained from tables or from equations 

generated by Ogden 

Ai ,A2 = counts i n 85 and 105 minute per iods, respect ively, 

corrected f o r counter e f f i c i ency and blank f i l t e r counts 

V = c o l l e c t i o n ra te in l i t e r s per second 

*Technicany the d e f i n i t i o n f o r the radon-220 working level is the quant i ty 

of lead-212 per l i t e r of a i r which i n decaying through bismuth-212, 

* polonium-212 and thanium-208 to lead-208 w i l l y i e l d 1.3 x 10^ MeV of 

alpha energy. The d e f i n i t i o n fo r radon-222 is any combination of polon-

ium-218, lead-214 and bismuth-214 per l i t e r of a i r which w i l l y i e l d 

1.3 X- 10^ MeV of alpha energy in decaying completely through polomium-214 

to lead 210. (From R.L. Rock, "Sampling Mine Atmospheres f o r Potent ia l 

Alpha Energy due to the Presence of Radon-220 (Thoron) Daughters", 

Mining Enforcement and Safety Admin is t ra t ion , Informational Report 

1015). ( 
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AIR SAÎ PLES 

I . Room 202, Average 

Background 

Net, Room 202 

Air Sampling Rate 

Air Sampling Time 

Air Sampling Volume 

.0 0.113 

1781 counts/minute 

2 cpm 

1779 cpm 

41.8 l i t e r s / m i n u t e 

64 minutes 

2675 l i t e r s = 2.675 x 10^ m i l l i l i t e r s 

Concentration 

1779 cpm 5 
2.675 X 10 ml 

6.65 X 10" cpm/ml 

I I . Room 302, Average 

Background 

Net, Room 302 

A i r Sampling Rate 

A i r Sampling Time 

A i r Sampling Volume 

316 cpm 

2 cpm 

314 cpm 

41.8 l i t e r s /m inu te 

39 minutes 

1630 l i t e r s = 1.63 x 10^ ml 

Concentration 

. 314 cpm g 

1.63 X 10 ml 

I I I . Relat ive Concentration 

Room 202 

1.93 X 10"^ cpm/ml 

Room 302 
6.65 X 10 zi_cpni/ml = 3.45 
1.93 X 10 -^ cpm/ml 

TA19 
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RADON ANDJLHORQN WORKING LEVELS FROM 
ORDINARY INDUSTRIAL-HYGIENE DUST SAMPLES 

T. L. OGDEN 

Institute of Occupational Medicine, Edinburgh 

Abstract—^The methcxi is an improvement of that of CJGDEN (1974), and has the following 
adv.inlagcs over other mcthfKis: the measurements do not require sppcial samples, but can 
be made on ordinary airborne dust samples; the long sampling lime (>\ 2^ h) is more suitable 
for estimating average exposure than the conventional short sample; radon and thoron working 
levels arc both obtained; and the method is very sensitive (0.001 W i is easily r.iasurcd), 
Side-by-sidc comparisons show good agreement with other methods. , 

I N T R O D U C T I O N ' 

WORKERS in many types df mine arc exposed to relatively high conce.Tiralions of 
radon and thoron, and it has been proposed that miners exposed to zn average 
radon daughter concsncration exceeding O.I WL should be subject lo medical and 
environmental surveillance (STRONG et al., 1975). This note describes hc.^' average 
v.'or.king levels can be determined frcm dust samples of the type already commonly 
taken in mines and other industries. The method is an improvcmicnt of thai described 
by OGDEN (1974). The earlier method was restricted to dust samples l.Tken at 2.5 l./min 
(0.0417 I./s) for at least 5.7 h, and required a 50 min wait between the end cf sampling 
and the start of counting. The new version is much more flexible. » 

METHOD 

An airborne dust sample is collected on filter paper at a sampling 
a period 7" of at least 2 \ h. After a wait f Q of at least 20 min from the c 
the dust-covered filter is"exposed to an alpha detector, and the alpha panicles given 
n^TC counted for two successive periods, the first lasting 85 min and ihe second 
05 min. The counts arc corrected lor counter cfriciency (and the background count 

in the absence of dust) to give the number of disintegrations A^ and A^ in these two 
periods^JIhe-nldon working-level value w^ and the thoron value Wr nrg given by 

w, 

. | 0 ' W-, 

= 4.736x10-^0(6/4, - A^VV 

= 6.068 X 10" '° c(r//i, - A^)IV 
(1) 

' j ^ - where a, b, c and d arc given in Table 1 In terms of sampling time T and wait time 
(Q (see Appendix for theory). 

Although standards are in terms of racion workijujjevels. the thoron contribution 
is often appreciable when radon levels are lo\v, for example in coal mines or on the 
surface, and the total working-level value (iv^ -rivr) is then perhaps a better measure 
of the hazard.. Som.e uncertainly is introduced by y, the activity conccnlr.-^.iion ratio 
of Ihorium-C to thorium-B (seeOcDEN, 1974). Usually, y <̂  1 (DUGGAN, 1973). and the 
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Radon and thoron working levels from dust samples 51 

entries in Table I assuinc y = 0, but levels for other values of y can be calculated 
from the equations in the Appendix. Tlie changes produced by assuming other values 
of y urc usually <0.00I WL. 

The daughter atoms whose activity is measured usually altacli to fine dust, and in. 
coal mines the same w values arc obtained from respirable and total dust samples. 
Where dust levels arc low, however, a sample from dn open filler holder may be 
preferable. Any size of filter can be used. It may be best to use a membrane filter, 

r where the dust sits on Ih^ surface of the filter, but glass fibre filters appear to be 
satisfactory. For samples of a few milligrams, absorption in the dust should not be a 
problem. Where concentrations vary with time, the method gives greater weight lo 
the end of the sampling period, but errors in exposure estimate due to this will not 
usually exceed 20% (OGDEN, 1974). For measuring average exposure to the worker, 
this method, with its relatively long sampling time, should give a better estimate than 
a method requiring a very short sample. 

Sensitivity is.greatest for high values of V and low values of IQ, but there is no 
difliculty in measuring a normal surface value of O.QOl WL. The theory assumes 
IQ t> T^4 (4.5 min), which is why the recommended minimum IQ is 20 min. 

VERIFICATION 
As opportunity has arisen, side-by-sidc comparison has been made with methods 

used by other workers. The results are given in Table 2. 

TABLE 2, RESULTS OF SIOE-BY-SI=E COMPAJUSONS -WITH CTTHER wtTHODj 

Comparison 
method 

JAMES and 

STRONG (1974) 
JAMES and 

STRONG (1974) 
JAMES and 

STROSG (1974) 
Modified 

Kusneiti 
Modified 

Kusnctzl 
Modified 

Kusnctzi 
Modified 

KusnctzJ 

Duration of 
lest sample 

(h) 

5.7 

2.7 
t 
3.8 

V, 
-

2.5 

2.5 

Z5 

Number and 
duration of 
comparison 

samples 

8 of 5 min 

2 of 5 min 

3 of 5 min 

9 of 10 min 

10 of 10 min 

10 of 10 min 

10 of 10 min 

Mean 
comparison 
value (\VL) 

(range) 

0.0009* 
(0.0005-0.0012) 

o.owit 
(0.0037-0.0045) 

0.0054t 
(0.0046-0.0062) 

o.wot 
(0.034-0.051) 

0.134r 
(0.110-0.147) 
- 0.154t 
(0.127-0.179) 

O. IS l t 
(0.151-0.211) 

Equation (I) results 
H-J. 

0.0010 

0.0033 

. 0.0033 

0.047 

0.149 

0.177 

0.20 L 

(\VL) 
Wr 

0.0004 

0.0020 

0.0025 

0.002 

0.006 

0.004 

0.004 

• Corrected for thoron daughters, 
t Assuming thoron daughters negligible. 
j See STRONG et al. (1975). 

It can be seen that in five of the seven comparisons equation (1) gave radon levels 
10-20% higher than the comparison method, a difference well within the expected 
possible errors. In the other two cases, the comparison method assumed thoron 
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52 T. L. OGDEN 

daughters to be negligible, and our results show this to be unjustified. The comparison 
method would then be expected to give a result between our w^ and our w^ -f ii'^ 
as observed. The first three comparisons in Table 2 were carried out in surface 
buildings, and the other four in an iron-ore mine. 

As a check on Table 1, the same sample was evaluated for four different values 
of /Q, viz. 10, 30, 50 and 70 min. The answers were within a few per cent of each other. 

The decay of activity of a coal mine dust sample was followed in detail by taking 
counts every five minutes for four hours. The decay curve predicted by the calculated 

, values of ŵ^ and w-̂  fitted the results exactly, confirming that the theory accounted 
for all the observed activity. 

Acknowledgement—Thanks arc due to the various NRPB personnel who co-op«raied in the conv 
parisons with other methods, 
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A P P E N D I X — T H E O R Y 

THE theory given by OGDEN (1974) was aimed at coal-mine sampling, and covered samples taken 
for about a shift at 25- l.TTnin, wiih a wait time (Q of 50 min. The theory can be extended as follovfs 
(using the symbols of OGDEN, 1974). 

DtiTcrcni sampling rales can be accommodated by putting the sampling rate f'O./s) in equations 
(7) and (14) of OGDEN (1974) instead of the specific value 0.0417 I./s, and caro'ing K through to 
equations (16) and (17). 

Shorter sampling limes than about 5.7 h invalidate the assumption eip( —r/j-rc)<;I, made in 
equation (12). However, the departure from a shift length of 7 h.(2.52x 10* s) can be allowed for by 
factors I 

k j , = (1 - exp(-r/Tx.l l /( l - cxp(-2.52 X lO'/rr,)) 

i^<^= {1 - e x p ( - r / r r c ) ) / l l - exp ( -2 .52x i0* / r r c ) ) 

Equation (12) of OGIJEN (1974) then becomes (uking T̂ M =• 5.527x\0* s and Tnr «= 5247 s; 
Tin seconds) ) 

A'T = Ir* {0.4047 i^„ cxp(-1.809 X 10" ' t) - 0.09415 (1.105 - y) Xr̂ c cxp(-1.906 X IQ-*/)} 

kj-t is the same as Jtr in OGDEN (1974) (k is incorrectly defined in the list of symbols there as the 
reciprocal of its true value). T must still exceed 2i h, unless similar correaions are made to the 
radon daughter terms. 

Counting begins at a time tg after the end of sampling. Ai alpha particles arc emitted iu the next 
85 min and /(j in the following 105 min. The count-rale equation (14) of OGDEN (1974) can be inte-
jraied between these limits to give 

iv, =4 .736x10-* D ( M , - / < , ) / l ^ 

where 

a =. ]0'K/CJ\f - LfO 

b -=• hflK 

c •=• lO'L (I -f 0.0949r)/(JM - LK) 
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The overnight collections which .we used forecloseti use. of Ogden's tables., 

so that constants a,b,c,d, were derived from the equations and then 

cross-checked by plotting each constant from the table (See Fig. TAC) 

and extrapolating to the desired sampling time. Both methods agreed. 

In the counting process for the sample filter, total counts during the 85+105 

minute periods were recorded every 5 minutes. For each room total counts 

versus time were plotted in Fig. TAD. No attempt was made to subtract 

background since this would be a minor correction. No attempt was made to 

correct for counter efficiency, although multiplying counts by 4 or 1/25% 

would do this. Two points can be made with this graph. First, all rooms 

show similar decay rates, only the level is different. Second the flatness 

of the decay curve is indicative of predominantly thoron decay product 

. content on the filter. As shown by Rock in "Sampling Mine Atmospheres 

for Potential Alpha Energy due to the Presence of Radon-220 (Thoron) 

Daughters," Informational Report 1015, Mining Enforcement and Safety 

Administration, a mixed radon-thoron sample would show a rapid decrease 

in count rate with a half life on the order of 26.8 minutes followed by 

a long half-life decay on the order of 10.64 hours. The first is due to 

the radon (lead-214) the second is due to the thoron (lead-212). Here 

no rapid decay is evident indicating little radon. The half life is 

about 14 hours supporting a largely thoron atmosphere. 

C.• Air Sample Results 

Table TA6 gives collection data on air samples taken during the Comprehensive 

Survey. These collections were aimed at measuring thoron and radon working 

levels. Data and results, using the Ogden Method are given in Table TA7. 

TA25 
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Table TA6: Air Sample (Fil ter) Collection and Background Counting Periods 

Collection 
Site 

Room 8 

Collection 
Period 

Start 2/25/81, 1:40 P.M. 
Stop 2/26/81, 8:35 A.M. 

Time 

(min) 

1135 

Background* 
Period 

Background 
Time 
(min) 

2/26/81-, 12:10 P.M. 
2/25/81, 1:35 P.M. 85 

Flow 
Rate 

(1/min) 

18.42 

Room 202 Start 2/24/81, 4:20 P.M. 
Stop 2/25/81, 8:33 A.M. 973 

2/25/81, 12:05 P.M. 
2/25/81, 1:30 P.M. 85 18.42 

Room 306 Start 2/26/81, 7:10 P.M. . 
Stop 2/27/81, 8:36 A.M 806 

2/27/81, 12:10 P.M. 
2/27/81, 1:35 P.M. 85 18.42 

*Sample (Filter) counting times were between the end of collection and the 

beginning of the background count. 
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Table TA7 

Working Level Results Using Ogden's Method 

Room 8 Room 202 Room"3C)6 
Calibrated (1/min) 18.42 18.42 18.42 

0.307 0.307 0.307 

Alpha 
Detector 
Efficiency 25% 25% 25 

Working 
Levels 

Counting 85 Minutes 1^033,280 670,340 95,320 
Periods (counts 

105 Minutes 

Ogden 
Contants a 

b 

c 

d 

Background Collection 
Time 
(mi n) 

7.071 

1.169 

4.533 

6.315 

85 

762.722 

7.04 

1.174 

4.94 

6.315 

85 

107,5 

6.99 

1.181 

5.533 

6.315 

85 

Counts 134 132 74 

Count 
Rate 
counts/min 1.58 1.55 0.87 

^(WL) 

\(WL) 

0.229 

0.0139 

0.162 

0.0105 

0.0255 

0.00215 

0 0122 
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312/866-7744 

Mr. Chris Ball 
Browne & Storch 
100 E. Ohio Street 
Chicago, IL 60611 

Dear Mr. Ball: 

Thank you for inviting Radiation Safety Services, Inc., to 
submit a proposal for supervision of the decontamination of 
thorium residual activities in the 161 E. Grand building. As 
you are aware, there are at present no federal or state regu
lations requiring decontamination of the building. However, 
good radiological health practice dictates that the building 
be decontaminated as much as is practical. Radiation Safety 
Services, Inc., is prepared to assist you in meeting this 
goal. 

Radiation Safety Services, Inc., is a health physics consult
ing firm offering a wide range of technical and administrative 
services to clients in government, industry, medicine, educa
tion and the legal professions. We differ from other health 
physics consulting firms in several important ways. 

. Qualifications: 
The principals of our firm are Certified Health Physi
cists (certified by the American Board of Health Phys
ics) and are Registered Professional Engineers. We 
have successfully organized, administered and executed 
large-scale and small-scale radiation protection pro
grams. We also have worked with state, national and 
international agencies in the development of radiation 
safety standards and practices^. 

• Personnel assignment: 
Only principals of the firm do consulting. Use of 
support staff in client facilities is limited to 
operational services. 

• Methodology: 
We use the implementation consulting method. This 
approach, designed to leave clients with more than 
reports and additional paperwork, ensures that the 
consulting process produces tangible and meaningful 
results. 
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•In addition Radiation Safety Services, Inc., has unique exeri-
ence with thorium contamination. 

• We have been consultants for over two years to the 
City of West Chicago regarding thorium residuals on 
the site where Lindsey Light & Chemical moved in the 
1930's. We are also responsible for evaluating and 
decontaminating approximately 100 residential and 
commercial properties in the City of V7est Chicago. 

• We utilize instrumentation specifically designed for 
measuring the type and level of radiation resulting 
from thorium residual contamination. This instrumen
tation which was loaned to one of the governmental 
agencies during its survey of the 161 E. Grand build
ing, is far more suitable for evaluating radiological 
health problems resulting from thorium contamination 
than instrumentation routinely available and used in 
operational health physics. 

• We are experienced in managing public and employee 
relations efforts designed to minimize the concern of 
the public and workers in areas where thorium contami
nation is present. This is accomplished by presenting 
adequate and factual information to concerned individ
uals in a non-alarming fashion. 

Radiation Safety Services, Inc., will supervise 161.E. Grand 
building employees to insure that decontamination operations 
are performed in a radiologically safe fashion. The objective 
of the decontamination operation will be to reduce environmen
tal radiation doses in the building to 100 JUremfupr: less in all 
accessible areas. Building employees will be supervised and 
directed as necessary to prevent further spreading of contami
nation or contamination of themselves. When necessary em
ployees will be decontaminated prior to ending their work day. 
Air sampling will be conducted in restricted areas and respi
ratory protection against radioactive dusts will be provided 
as needed. 

Radiation Safety Services, Inc., will provide a Ph.D. health 
physicist with several years of experience in evaluating and 
decontaminating thorium contaminated properties. The health 
physicist will directly supervise building employees in decon
taminating the thorium residuals and will work with you to 
answer questions asked by employees, building tenants, or 
members of the public. Where additional labor is required. 
Radiation Safety Services, Inc., will provide a skilled health 
physics technician to assist building employees in the 
decontamination operations. 

^k^'\'^'^\ 
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Radiation Safety Services, Inc., will provide all necessary 
survey, air monitoring and anticontamination protection in
cluding respiratory protection. The duration of operations 
will depend upon the building employees' available time. 
Therefore, our charges will be based upon a daily rate which 
is $350 per day for the Ph.D. health physicist and $150 per 
day for the health physics technician. Work will start within 
two weeks of our receipt of a purchase order. You will be 
billed monthly with payment to be made in 30 days. 

V7e look forward to assisting the management of the 161 E. 
Grand building in eliminating this unnecessary exposure of 
irradiation resulting from thorium contamination. If you have 
any questions, please contact me at 866-7744. 

Yours truly, 

(ACM 
Eili A. Port 
Certified, American Board of 
Health Physics 
Registered Professional Engineer 

EAP:ws 
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DECONTAMINATION ACTIVITIES 

AT 

LINDSAY LIGHT BUILDING 
161 E. Grand Avenue 
Chicago, Illinois 
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INTRODUCTION 

employing ^ 
operations deposited thorium materials on 
larly floors, of the building. 

The United States Environmental Protection Agency (EPA) re
ported on the results of several surveys performed at 161 E. 
Grand Avenue and recommended that, although there is no statu
tory requirement, the building be decontaminated where practi
cable. This recommendation was made to reduce the dose from 
radiation exposure to members of the general public who work 
in or frequent the building. 

The building management chose Radiation Safety Services, Inc., 
to evaluate and, where appropriate, attempt to decontaminate 
the more heavily contaminated floors in the building. This 
was to be accomplished by removal of contaminated floor sur
faces followed by replacement of the floors with new material. 
The work took place during the month of August, 1981. 

Technical Approach. 

The building management and Radiation Safety Services identi
fied areas where the gamma dose rate at 1 meter above the 
floor was 100 microrads per hour or greater. These areas were 
candidates for decontamination. 

The first step for most of the areas was the removal of the 
existing floor coverings, exposing the oak floors. These 
floors were surveyed and were frequently found to contain 
significant surface alpha contamination. The building engi
neer supplied laborers and tools with which the surface layer 
of the flooring could be removed. 

When contamination was found to extend to a greater depth in 
the oak flooring, the floor boards were cut and removed. Fre
quently, the subfloor, which was the original plank flooring 
in the building, was found to be badly contaminated indicating 
the oak flooring had been installed subsequent to the initia
tion of Lindsay Light operations. Since the planking was 
structural, the decision was made to attempt to chisel out 
contamination to a depth of 1/2 inch. It was felt that re
moval of more material might compromise the structural integ
rity of the floors. 

Where contamination did not appear to extend to a great depth 
into the floor the floors were power sanded. The dust from 
sanding operations was controlled by the use of plastic 
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sheets. Personnel respiratory protection and hearing protec
tion was supplied to the building laborers. 

The operations were terminated at the request of an owner-
tenant. And the areas in which work had been performed were 
resurveyed. The survey reports are in Appendix A. 

Results and Recommendations 

Areas on the basement, second and fourth floor levels were 
decontaminated. The areas for decontamination were selected 
by the building management and decontamination was interrupted 
at the request of the owner-tenant. The areas decontaminated 
represent the most significant contamination for areas which 
are generally occupied and doses were significantly reduced or 
eliminated at a height of 1 meter from the floor. 

The basement pump room, which is immediately north of the 
boiler room, had a hot spot due to contaminated material used 
as fill around a pipe. The contaminated material was removed 
and the created void was filled with concrete. This reduced 
the external gamma dose from 225 microrads per hour at contact 
with the floor to 60 microrads per hour at contact and 50 
microrads per hour at 1 meter. 

The highest readings in the building were found in the base
ment in Room 8 which Was not decontaminated since this is an 
area which is not occupied. If this area is to be occupied in 
the future, decontamination is strongly recommended and would 
be mandated by State law. 

The EPA reported dose rates of 800 microrads per hour at 1 
meter from the floor in the vicinity of the secretary's desk 
in Room 202. The floor covering and oak flooring were removed 
and the planking chiseled to a depth of 1/2 inch reducing the 
dose rate in the vicinity of the secretary's desk to 250 
microrads per hour at 1 meter from the floor. 

We recommend that where possible the planking be sealed with 
bituminous material to retard radon escape and that a 1/2 inch 
plate of lead be installed prior to replacement of the floor 
and floor covering. This should further reduce the dose rate 
by approximately a factor of 2. 

The conference room in 202 received treatment similar to the 
floor adjacent to the secretary's desk. This reduced the dose 
rate at 1 meter from the floor from the EPA reported maximum 
of 155 microrads per hour to a maximum of 90 microrads per 
hour . 

We recommend that the floor be sealed with bituminous material 
to retard radon escape prior to the replacement of the floor 
and floor covering material. . 
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On the fourth floor Streeterville post-production room the 
thin concrete floor was broken up, the oak flooring removed, 
and the planking chiseled and sanded. This reduced the dose 
rate from the 300 microrads per hour reported by the EPA to 
150 microrads per hour at 1 meter from the floor. 

We recommend that the floor be sealed with bituminous material 
to retard the release of radon from this floor. 

Although decontamination was terminated before completion, the 
most important occupied areas demonstrated a significant dose 
reduction consistent with the decontamination effort. Chang
ing space utilization, particularly in the basement, may dic
tate further decontaminations to the levels recommended by the 
EPA. It is recognized that there is a very serious trade-off 
between reductions in already low doses and the expense of 
decontamination. 
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GUIDELINES FOR DECONTAMINATION OF FACILITIES AND EQUIPMENT 

PRIOR TO RELEASE FOR UNRESTRICTED USE 

OR TERMINATION OF LICENSES FOR BYPRODUCT, SOURCE. 

OR SPECIAL NUCLEAR MATERIAL 

^ . ^ 

U. S. Nuclear Regulatory Commission 
Division of Fuel Cycle and Material Safety 
Washington, D.C. 20555 

July 1982 

• V 



0 0136 
The ifvst):uctions in this guide, in ccnjunction vnth Tabic 1, specify the 
radionuclides and radiation exposure rate limits whicii siiould be used in. 
decontamination and survey of surfaces or premises and equipment prior 

:^ to abandonment or release for unrestricted use. The limits in Table 1 
-̂  do not apply to premises, equipment, or scrap containing induced radio-

activity for which the radiological considerations pertinent to their 
use nay be different. -The release c f such facilities or items from 
regulatory control is considered on a casc-by-case basis. 

• 1. The licensee shall make a reasonable effort to eliminate residual 
contamination. 

2. Radioactivity on equipment or surfaces shall not be covered by 
paint, plating, or other covering material unless contamination 
levels, as determined by a survey and documented, are below the 
limits specified in Table 1 prior to the application of the 
covering. A reasonable effort must be made to minip.ize the 
contamination prior to use of any covering. 

3. Tl̂ e radioactivity on the interior surfaces of pipes, drain lines, 
or ductwork shall be determined by making mieasurements at all 
traps,-and other appropriate access points, provided that contam
ination at these locations is likely to be representative of 
contamination on the interior of the pipes, drain lines, or 
diictv/oric. Surfaces of premises, equipment, or scrap which are 

.. . likely to be contaminated but are of such size, construction, or 
location as to make the surface inaccessible for purposes of 
measurement shall be presumed to be contaminated in excess of \ 

Si..i-/ the limits. 

Upon request, the Conmission may authorize a licensee to relinquish 
possession or control of premises, equipment, or scrap having 
surfaces contaminated with materials in excess of the limits specified. 
This may include, but would not be limited to, special circumstances 
such as razing of buildings, transfer of premises to another organization 
continuing work with radioactive materials, or conversion of facilities 
to a long-term storage or standby status. Such requests must: 

> 
a. Provide detailed, specific information describing the premises, 

equipment or scrap, radioactive contaminants, and the nature, 
extent, and degree of residual surface contamination. 

b. Provide a detailed health and safety analysis which reflects 
that the residual amounts of materials on surface areas, 
together with other considerations such as prospective use of 
the premises, equipment or scrap, arc unlikely to result in an 
unreasonable risk to the health and safety of the public. 

•..• 
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Prior-to release of premises for„..unrestrict£d use, the licensee 
shall make a comprehensive radiation survey whic"h establishes that 
contamination is within the limits specified in Table 1. A copy of 
the survey report shall be filed with the Division of Fuel Cycle 
and Material Safety, llSNRC, Washington, D.C. 2G5CS, and also the 
Administrator of the NRC Regional Office having jurisdiction. The 
report should be filed at least 30 days prior to the planned date 
of abandonment. The survey report shall: 

a. Identify the premises. 

b. Show that reasonable~effort has been made to eliminate 
residual contamination. 

c. Describe the scope of the survey and general procedures 
followed. 

d. State the findings of the survey in units specified in 
the instruction. 

Following review of the report, the NRC will consider visiting 
the facilities to confirm the survey. 
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ACCEPTADLE SURFACE COflTAIMIIATIOM LEVELS 

f.'uci.inrs-'' AVERACE'̂  C f -MAXIMUM'' ^ ^ REHOVARIE^ ^ f 

a t . U-235, U-233, ond " " " 
o c i a l c d decay products !3,000 dpm o/lOO cm' 15,000 dpm a/100 cm*̂  1,000 dpm a/100 cm^ 

nsuronics. R<3-?25, Ra-228, 
230. Th-228, Po-231. 100 dpm/100 cm^ 300 dpm/100 cm^ 20 dpm/100 cm2 
^ ' ' 7 , 1-125. r-129 

nat:. Th-232, S r - 9 0 , „ • ' o •, 
223, Ra-224, U-232, 1-126, ICCO.dpm/100 cm^ . 3000 dpm/100 cm^ 200 dpm/100 cm^̂  
3 1 . 1-133 • • 

a--;a.T>:'ii c im' t tors ( nuc l i des 
h clocay ir.odos cLhcr than • • . 
ha omiss ion or spontaneous 5000 dpm Dy/lOO cm' 15,000 dpm Oy/lOO cm^ 1000 dpm 8 Y / 1 0 0 cm^ 
Sinn) except Sr-90 and 

icrs noted above. 

icre sur face contaminat ion by both a lpha- and beta-garr jna-emit t ing nuc l i des e x i s t s , the l i m i t s e s t a b l i s h e d f o r a l pha - and beta-ga: : r r .a-e- i i t t ing 
i c l i d c s should apply independent l y . 

; used in t h i s t a b l e , dp:i ( d i s i n t e g r a t i o n s per minute) means the ra te o f e.-:iission by r a d i o a c t i v e m a t e r i a l as do te rn ined by c o r r e c t i n g the 
m i l l s per mi imio observed by an appropr ia te d ; ; t cc lo r f o r background, e f f i c i o i i c y , and geometr ic f a c t o r s assoc ia lod w i t h the ins tn;:; ieiit, i t i o n . 

?as'jrcmcnts o f average contaminant should not be averaged over more than 1 square motor. For ob jec ts o f less sur face a r e a , the average 
lou ld be der ived f o r each such o b j e c t . • _ . 

1-2 iT.axirium contaminat ion leve l app l ies to an area o f not more than 100 cm'-. 

lie J.-Tiount o f removable r a d i o a c t i v e ma te r i a l per 100 cm^ o f su r face area should be determined by w ip ing t ha t area w i t h dry f i l t e r or s o f t 
nsorbont paper, app ly ing moderate p ressure , and assessing the amount o f r a d i o a c t i v e ma te r i a l on the wipe w i t h an a p p r o p r i a t e ins t rument o f 
."ov.'.i e f f i c i e n c y , l-.'hen removable contaminat ion on ob jec t s o f less sur face area i s de te rmined , the p e r t i n e n t l e v e l s should be reduced 
r o p a r t i o n a l l y and the e n t i r e sur face should be w iped. 

lie average and maximum r a d i a t i o n l e v e l s assoc ia ted w U h sur face con tamina t ion r e s u l t i n g from beta-gamma e m i t t e r s should no t exceed 
.2 mrad/hr a t 1 C3 and 1.0 mrad/hr a t 1 cm, r e s p e c t i v e l y , measured through not more than 7 m i l l i g r a m s per square cen t ime te r o f 
Dtal absorber . 

• ' • • 
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INSTRUCTION CONCERNING PRENATAL RADIATION EXPOSURE 

A. INTRODUCTION 

Section 19.12, "InJtructioni to Woiken." of 10 CFR 
Part 19. "Noticej, InJtructions, and Reporti to Worken; 
Inipectioni," requirei th«t lU individuals working in or 
frequenting any portion of a reitricted area' be initructed 
in the health protection problems associated with expo-
lurt to radioactive materials or radiation, in precautions 
or procedures to minimize exposure, and in the regula
tions that they aie expected to observe. The present 
10 CFR Part 20, "Standards for Protection Against 
Radiation," has no special limit for exposure of the 
embryo/fetus.' This guide describes the instructions an 
employer should provide to workers and jupervison 
concerning biological risks to the embryo/fetus exposed 
to radiation, a dose limit for the embryo/fetus that is 
under consideration, and suggestions for reducing radia
tion exposure. 

This regulatory guide takes into consideration a 
proposed revision to 10 CFR Part 20, which incorporates 
the radiation protection guidance for the embryo/fetus 
approved by the President in January 1987 (Ref. 1). 
This revision to Part 20 was issued in January 1986 for 
comment as a proposed rule. Comments on the guide as 
it pertains to the proposed Part 20 are encouraged. If 
the new Part 20 is codified, this regulatory guide will 
be revised to conform to the new regulation and will 
incorporate appropriate public comments. 

Any information collection activities mentioned in 
this regulatory guide are contained as requirements in 
10 CFR Parts 19 or 20, which provide the regulattiry 

'Rn t r i cud t ia i m«aAi any art* thai has controU«d ICC«M to 
pTouct IndividutU f;om b«in( t x p c t t i (o ridUtion and rtdiotcUw 
m«t*rU]j. 

^In conformity with tht propoMd rtvlslon to 10 CFR Part 30, 
th« t«cm "<mbryo/f«tu«" U UMd throughout thia documtnt to 
r«pr«Mnt tU iUfr4 of pnfnajicy. 

baiis for this guide. The information collection 
requirements in 10 CFR Parts 19 and 20 have been 
cleared under 0MB Clearance Nos. 3150-0044 and 
3150-0014, respectively. 

B. DISCUSSION 

It hu been known since 1906 that cells that are divid
ing very rapidly and are undifferentiated in thtii structure 
and function are generally more sensitive to radiation, In 
the embryo stage, c«lli meet both these criteria and 
thus would be expected tp be highly seniitive to radia--
tion. Furthermore, there is direct evidence that the 
embryo/fetus is radiosensitWe. There is also evidence 
that it is especially sensitive to certain radiation effects 
during certain periods after conception, particularly 
during the first 2 to 3 months after conception when a 
woman may not be aware that she is pregnant. 

Section 20.104 of 10 CFR Part 20 places different 
radiation dose limits on workers who are minors than 
on adult workers. Workers under the age of 18 are 
limited to one-tenth of the idult ridiation dose limits. 
However, the present NRC regulations do not establish 
dose limits specifically for the embryo/fetus. 

The NRC's present limit on the radiation dose that 
can be received on the job is 1,250 millirems per 
quaner (3 months),' Working minon (those under 18) 
are limited to a dose equal to one-tenth that of adults, 
125 milliiems per quarter. (See § 20.101 of 10 CFR 
Part 20.) • 

Because of the sensitivity of the unborn child, the 
National Council on Radiation Protection and Measure
ments (NCRP) has recommended that the dose equivalent 

^ h t limit ll 3,000 mlUiiemi p«r quarter If the worker'! occupa
tional dote hUtcry is known and the averaft dote does not ixc««d 
5,000 mlUiremi per y«v. 

USNRC REQULATORV GUIDES 

Retulaiory Gulaei art I t i u td to CticrlDt and make t v t i l t t i l t to t h t 
public m i thod i acceptable to tne NRC i ta ' f or Imolemtnt lng 
loeciric cart i of the Commlt t lon ' l re^ul t t lon i , to oeU(^«at« t t cn -
nlquei uieo oy the i ta l f In evaluating totcKlc proolemi or ooi tu-
lated accldenti, or to proviae guiaanca to aooncantt. Regulatory 
Culdci art nof l u b i l l t u l M for reguiallont, ana comolianct w i th 
triem l l not reoulrta. Metnodt 4na lo lu t lon i different f rom tno<e i t t 
out In the fu ldei wi l l t>e acceotabit If tney provide a bam for t n t 
findlngi r tdul i l te to tne li iuance or continuance of a p t rm l i or 
l lctnte by tne Commlu lco . 

TM< guide v^at l i lued after coniioeration of commentt received f rom 
the puBlic. Commenti ana luggmlon t for Imcrovemanti In thete 
guldei art encouraged at all timet, and guldt t win be revlied, a i 
apoioprlate, to accommodate commtnt t ana to rtflact new Informa
tion or experlenca. 

Written commenti may l>e luoml l ted 10 tne RulM and Procedurei 
Branch, ORR, A D M , U.S. Nuclear Rtgulatory Comml i i lon , 
Wainingion, DC JOJiS. 

T h t gu ld t i art l u u t d In tne following ten broad d lvKlon i : 

1. Power Reactort 
2. Retearch and Ten Reactort 
3. Fueli and Malerialt Facrl l t l t i 
4. Env i ronmtnu l and Siting 

6. Product! 
7. T ian ipor t j t lon 
6. Occuoatlonii Health 
9. An i i t ru t t and Financial Rtvlsw 

5. Mat t r ia i i ana Plant Protection 10. Otneral 

Coplei of Ittued guldei may be ourchaied from the Govt rnmtn i 
Printing Office at the curieni GPO B'lct. Information on currtnt 
CPO or lct t may bt ootained by cor i i c t lng tht Supt r ln t tndtnt of 
Ooeumtnt i , U.S. Gov t inmtn t Priming Office, Poit Otf let Box 
370S2, Wainlngton, OC 2001.1-7082. t t l tpnone (202)275-2040 or 
(202)27S-2171. 

I i t u t d gu id t l may al io bt purchaito from the National Ttcnnlcal 
Information Service on a Handing cde r bat i i . Ot ta i l i on t h i i 
leivice may be ootalned by wri t ing NTIS, S 2 t i Rort Royal Road, 
Springfield, VA 22161. 
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to tht unborn child from occupational expoauie of the 
expectant mother be limited to SCO milliitms for the 
entire pregnancy (Ref. 2X The 1987 Presidential guidance 
(Ref. 1) specifies an effective dos« equivalent limit of 
500 millirems to the unborn child if the pregnancy has 
been declared by the mother; the guidance also recom
mends that substantial variations is the rate of exposure 
be avoided. The NRC (in § 20.208 of iU proposed revi-
sion to Part 20) hu proposed adoptipn of the above 
limits on doK and rate of exposure. 

In 1971, the NCRP commented on the occupational 
exposure of fertile women (Ref. 2) and suggested that 
fertile women should be employed only where the annual 
dose would be unlikely to exceed 2 or 3 rems and would be 
accumulated at a more or less steady rate. In 1977, the 
ICRP recommended that, when pregnancy has been dia^ 
nosed, the woman work only where it is unlikely that the 
annual dose would exceed 0.30 of the dose-equivalent limit 
of 5 rems (Ref. 3). In other words, the ICRP has recom
mended that pregnant women not work where the annual 
dose might exceed 1.5 rem. 

C. REGULATORY POSITION 

Instruction* on radiation risks should be provided 
to worken, including supervisors, in accordance with 
§ 19.12 of 10 CFR Part 19 before they are allowed to 
work in • restricted area. In providing instructions on 
radiation risks, employers should include specific instruc

tions about the risks of radiation expoeure to the 
embryo/fetua. 

The instructions should be presented both orally ant* 
in printed form, and the instructions should include, a ' 
a minimum, the information provided in Appendix A 
(Instructor's Guide) to this guide. Individuals should be 
given the opportunity to ask questions and in turn 
should be questioned to determine whether they unde^ 
stand the instructions. An acceptable method of ensuring 
that the information is undentood is to give a simple 
written test covering the material included in Appen
dix B (Pregnant Worker's Guide). This approach should 
highlight for instructors those parts of the instructions 
that cause difficulties and thereby lead to appropriate 
modifications in the instructional curriculum. 

.D. IMPLEMENTATION 

The purpose of this section ii to provide information 
to applicants and licensees regarding the NRC staffs 
plans for using this regiilatory guide. 

Except in those cases in which an applicant or 
licensee proposes an acceptable alternative method for 
complying with specified portions of the Commistion'i 
regulations, the NRC will use the material described 
in this guide to evaluate the instructional program 
presented to individuals, including supervisor*, working 
in or frequenting any portion of a restricted area. 

8.13-2 
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APfENDtX A 

INSTRUCTOR'S GUIDE 

EFFECTS ON THE EMBRYO/FETUS OF EXPOSURE TO RADIATION 
AND OTHER ENVIRONMENTAL HAZARDS 

In order to decide whether to continue working 
while exposed to ionizing radiation' during her preg
nancy, a woman should understand the potential effects 
on an embryo/fetus, including those that may be pro
duced by various environmental risks such as smoking 
and drinking. This will allow her to compare theae risks 
with those produced by exposure to ionizing radiation. 

Table 1 provides information on the potential effects 
resulting from exposure of an embryo/fetus to radiation 
and nonradiation risks. The second- column gives the 
rate at which the effect it produced by natural causes 
in terms of the number per thousand cases. The fourth 
column gives the number of additional effects per 
thousand cases believed to be produced by exposure to 
the specified amount of the risk factor. 

The following section discusses the studies from 
which the information in Table 1 was derived. The 
results of exposure of the embryo/fetus to the risk 
factors and the dependence on the amount of the 
exposure are explained. 

1. RADIATION RISKS 

1.1 Childhood Cancer 

Numerous studies of radiation-induced childhood cancer 
have been performed, but a number of them are con-
troversiaT The National Academy of Science (NAS) BEIR 
report reevaluated the data from thew studies and even 
reanalyzed the results. Some of the strongest support for 
a causal relationship is provided by twin data from the 
Oxford survey (Ref. 4). For maternal radiation dotes of 
1,000 millirems, the exceu number of deaths (above those 
occurring from natural causes) wu found to be 0.6 
death per thousand children (Ref. 4). 

1.2 Mental RetartJatlon and Abnormal Smallness of the 
Head (Microcephaly) 

Studies of Japanese children who were exposed while in 
the womb to the atomic bomb radiation at Hiroshima and 
Nagasaki have shown evidence of both small head size and 
mental retardation. Most of the children were exposed to 
radiation doses in the range of 1 to 50 rads. The impor
tance of the most recent study lies in the fact that 
investigators were able to show that the gestational age 
(age of the embryo/fetus after conception) at the time the 
children were exposed was a critical factor (Ref. 7). The 
approximate risk of small head sire as a function of 
gestational age is shown in Table 1. For a radiation dose 
of 1,000 millirems at 4 to 7 weeks after conception, the 

excess cases of small head size was 5 per thouund; at 8 
to 11 weeks, it was 9 per thouund (Ref. 7). 

In another study, the highest risk of mental retarda
tion occuned during the 8 to 15 week period after 
conception (Ref. 8). A recent EPA study (Ref. 16) has 
calculated that excess cajes of mental retardation per 
live birth lie between 0.5 and 4 ptr thouund per rad. 

1.3 Genetic Effects 

Radiation-induced genetic effects have not been observed 
to date in humans. The largest source of material for 
genetic studies involves the turvivon of Hiroshima and 
Nagasaki, but the 77,000 births that occurred among 
the survivors showed no evidence of genetic effects. For 
doses received by the pregnant worker in the course of 
employment considered in this guide, the dote received 
by the embryo/fetus apparently would hare a negligible 
effect on descendanu (Refs. 17 and 18). 

2. NONRADIATION RISICS 

2.1 Occupation 

A recent study (Ref. 9) involving the birth records of 
130,000 children in the State of Washington indicates 
that the risk of death to the unborn child is related to 
the occupation of the mother. Workers in the metal 
industry, the chemical industry, medical technology, the 
wood industry, the textile industry, and farms exhibited 
stillbirths or spontaneous abortions at a rate of 90 per 
thouund above that of workers in n.s control group, 
which consisted of workers in several other industries. 

2.2 Alcohol 

It h u been recognized since ancient times that alco
hol consumption had an effect on the unborn child. Car
thaginian law forbade the consumption of wine on the 
wedding night so that a defective child might not be 
conceived. Recent studies have indicated that small 
amounts of alcohol consumption have only the minor 
effect of reducing the birth weight slightly, but when 
consumption increases to 2 to 4 drinks per day, a pat
tern of abnormalities called the fetal alcohol syndrome 
(FAS) begins to appear (Ref. 11). This syndrome consists 
of reduced growth in the unborn child, faulty brain func
tion, and abnormal facial features. There is a syndrome 
that hu the same symptoms u full-blown FAS that 
occun in children bom to mothers who have not 
consumed aJcohoL This naturally occurring syndrome 
occurs in about 1 to 2 cases per thousand (Ref. 10). 

8.13-3 
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EFFECTS OF RISK FACTORS ON PREGNANCY OUTCOME 
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Effect 
Number Occuning 

from Natural Causes Risk Factor 
Exceu Occurrences 

from Risk Factor 

Cancer death in children 

Small head size 

SmaU head size 

Mental retardation 

Stillbirth or spontaneous 
abortion 

Fetal alcohol syndrome 

Fetal alcohol syndrome 

Fetal alcohol syndrom* 

Perinatal infant death 
(around the time of birth) 

Perinatal infant death 

Perinatal infant death 

1.4 per thousand 
(Ref. 5) 

40 per thouund 
(Ref. 6) 

40 per thouund 
(Ref. 6) 

4 per thouund 
(Ref. 8) 

200 per thouund 
(Ref, 9) 

1 to 2 per thouund 
(Ref, 10) 

1 to 2 pcT thouund 
(Ref, 10) 

1 to 2 per thouund 
(Ref. 10) 

23 per thouund 
(Refs. 13,14) 

23 per thouund 
(Refs.J3, 14) 

23 per thouund 
(Refs. 13. 14) 

RADIATION RISKS 

Childhood Cancer 

Radiation dose of 1000 millirems 
received before birth 

Abnormalities 

Radiation dose of 1000 millirads 
received during specific periods 
after conception: 

4-7 weeks after conception 

8-11 weeks after conception 

Radiation dose of 1000 millirads 
received 8 to 15 weeks after 
conception 

NONRADIATION RISKS 

Occupation 

Work in high-risk occupations 
(see text) 

Alcohol Consumption (see text) 

2-4 drinks per day 

More than 4 drinks per dsy 

Chronic alcoholic (more than 
10 drinks per day) 

Chronic alcoholic (more than 
10 drinks per day) 

Smoking 

Less than 1 pack per day 

One pack or more per day 

0.6 per thouund 
(Ref. 4) 

5 per thouund 
(Ref. 7) 

9 per thouund 
(Ref. 7) 

4 per thouund 
(Ref. 8) 

90 per thouund 
(Ref. 9) 

100 per thouund 
(Ref. 11) 

200 per thouund 
(Ref. 11) 

350 per thouund 
(Ref. 12) 

170 per thouund 
(Ref. 15) 

5 per thouund 
(Ref. 13) 

10 per thousand 
(Ref. 13) 

8.13-4 
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For mothers who consume 2 to 4 drinks per day, 
tht txcctt occunences number about 100 per thouund; 
tnd for tboat who ooniume more thin 4 drinks per 
day, txcea occ\iTrence« number 200 per thoustad. 
The most sensitive period for this effect of alcohol 
appears to be the first few weeks after conception, 
before the mother-to-be realize* she Is pregnant (Refs. 10 
and 11), Alao, 17% or 170 per thousand of the embryo/ 
fetuses of chronic alcoholics develop FAS and die before 
binh (Ref. 15). FAS was first identified in 1973 in the 
United States where leu than full-blown effects of the 
syndrome are now referred to u fetal alcohol effects 
(FAE) (Ref. 12). 

2.3 Smoking 

Smoking during pregnancy cauMS reduced birth 
weights in babies amounting to 5 to 9 ounces on the 
average. In addition, there is an increased risk of 5 
infant deaths per thouund for mothers who smoke 
leu than one pack per day and 10 infant deaths per 

thousand for mothen who tmokt one or more packs 
per day (Ref. 13X 

2.4 MiaccQaaeotu 

Numerous other risks affect the embryo/fetus, only a 
few of which ire touched upon here. Most people are 
familiar with the drug thalidomide (a aedative given to 
some pregnant women), which causes children to be 
bom with miialng limbs, and the more recent uee of the 
drug diethylstilbestrol (DES), a synthetic estrogen given 
to tome women to treat menstrual disorders, which 
produced vaginal ciacers la the daughters bom to 
women who took the drug. Lhring at high altitudes ilao 
gives rlae to tn increase in the number of k>w-birth-weight 
children bom, while in iacrtaae in Down's Syndrome 
(mongolism) occurs la children bora to mothers who are 
oTtr 35 years of age, Th* rapid grovyth in the use of 
ultrasound in receat yarn his sparked an ongoing 
Invettitition iato the lialu of udag ultrasound for 
diignottlc procedure* (Ret 19X 

8.13-5 



APPENDIX B 

PREGNANT WORKER'S GUIDE 

POSSIBLE HEALTH RISKS TO CHILDREN OF WOMEN WHO ARE 
EXPOSED TO RADIATION DURING PREGNANCY 
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During pregnancy, you should be aware of things in 
your sunoundings or in your style of life thst could 
affect your unborn child. For those of you who work 
in or visit areas designated as Restricted Areas (where 
access is controlled to protect individuals from being 
exposed to radiation and radioactive materials), it is 
desirable that you understand the biological risks of 
radiation to your unborn child. 

Everyone is exposed daily to various kinds of radia
tion: heat, light, ultraviolet, minowave, ionizing, and so 
on. For the purposes of this guide, only ionizing radia
tion (such as x-rays', gamma rays, neutrons, and other 
high-speed atomic particles) is considered. Actually, 
everything is ndioactive and all human activities involve 
exposure to radiation. People are exposed to different 
amounts of natural "background" ionizing radiation 
depending on where they live. Radon gas in homes is a 
problem of growiiig concern. Background radiation comes 
from three sources: 

Average 
Annual Dose 

50 millirem 

SO millirem 

25 millirem 

125 millirem* 

75 to 5,000 millirem 

Terrestrial - radiation from soil 
and rocks 

Cosmic - radiation from outer 
space 

Radioactivity normally found 
within the human body 

Dosage range (geographic and 
other factors) 

The first two of these sources expose the body from 
the outside, and the last one exposes it from the inside. 
The average person is thus exposed to a total dose of 
about 125 millirems per year from natural background 
radiation. 

In addition to exposure from normal background 
radiation, medical procedures may contribute to the 
dose people receive. The following table lists the average 
doses received by the bone marrow (the blood-forming 
cells) from different medical applications. 

X-Ray Procedure 

Normal chest examination 
Normal dental examination 
Rib cage examination 
Gall bladder examination 
Barium enema examination 
Pelvic examination 

Average Dose* 

10 millirem 
10 milUiem 

140 millirem 
170 millirem 
500 millirem 
600 millirem 

'Rtdlatlon doMt la thia documant irt dMcribtd in two dlTftrtnt 
uniti. Tht rtd it • m«tau/t of the amount of entrry tbaorbtd in a 
ctruln amount of mattrtil (100 t r p per pam). Equal amounts of 
•otTfy abtorb«d from difftrtnt typM or radiatiori may lead to 
dlfTertnt bioIoticaJ tffects. The rem Is • unit that rtfltcts tht 
biolodcal damA|t doot to tht body. Tht miUlrad and millirem rtfot 
to 1/1000 of * rad and a r«m, r«tp*ctiv«ly. 

'Variatiotu by a ficior of 2 (ibovt and below) tit not unuiual. 

NRC POSITION 

NRC regulations and guidance are based on the 
conservative assumption that any amount of radiation, 
no matter how small, can have a harmful effect on an 
adult, child, or unborn child. This assumption is nid to 
be conservative because there are no data showing Ul 
effects from small doses; the National Academy, of 
Sciences recently expressed "uncertainty as to whether a 
dose of, u y , 1 rad would have any effect at all." 
Although it is known that the unborn' child is more 
sensitive to radiation than adults, particularly during 
certain stages of development, the NRC has not estab
lished a special dose limit for protection of the unborn 
child. Such a limit could result in job discrimination for 
women of child-bearing age and perhaps in the invasion 
of privacy (if pregnancy tests were required) if a sepa
rate regulatory dose limit were specified for the unborn 
child. Therefore, the NRC has taken the position that 
special protection of the unborn child should be volun
tary and should be based on decisions made by workers 
and employers who are well informed about the risks 
involved. 

For the NRC position to be effective, it is important 
that both the employee and the employer understand 
the risk to the unborn child from radiation received as 
a result of the occupational exposure of the mother. 
This document tries to explain the risk as clearly as 
possible and to compare jt with other risks to the 
unborn child during pregnancy. It is hoped this will 
help pregnant employees balance the risk to the unborn 
child against the benefits of employment to decide if 
the risk is worth taking. This document also discusses 
methods of keeping the dose, and therefore the risk, to 
the unborn child as low as is reasonably achievable. 
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RADIATION DOSE LIMITS 

The NRC's present limit on the radiation dote that can 
be received on the job is 1,250 millirems per quarter (3 
months).* Working minors (those under 18) art limited to a 
dote equal to one-tenth that of adults, 125 milliiema per 
quarter. (See § 20.101 of 10 CFR Part 20.) 

Because of the teudtTnty of the unborn child, the National 
Council on Radiation Protection and MeaiuTementt(NCRP) 
hu recommended that the dose equivalent to the unborn 
child from occupational exposure of the expectant mother 
be limited to 500 millirems for the entire'pregnancy (Ref. 2). 
Th; 1987 Presidential guidance (Ref. 1) specifies an effective 
dote equivalent limit of 500 millirems to the unborn child if 
the pregnancy hu been declared by the mother; the guidance 
also recommends that substantial variations in the rate of 
exposure be avoided. The NRC (in § 20.208 of its proposed 
revision to Part 20) hu proposed adoption of the above 
limits on dose and rate of exposure. 

ADVICE FOR EMPLOYEE AND EMPLOYER 

Although the risks to the unborn child are imall under 
normal working conditions, it is still adviuble to limit the 
radiation dote from occupational exposure to no more thin 
500 millirems for the total pregnancy. Employee ind 
employer should work together to decide the best method 
for accomplishing this goal Some methods that might be 
used include reducing the time spent in radiation ireu, 
wearing some shielding over the abdominal area, and keeping 
an extra distance from radiation sources when possible. The 
employer or health physicist will be able to estimate the 
probable dtise to the unborn child during the normal nine* 
month pregnancy period and to inform the employee of the 
amount. If the predicted dose exceeds 500 millirems, the 
employee and employer should work out schedules or proce-

The Ufflit if 3,000 miUirtmi ptr quarttr tX tht worktr't occupe-
tlonal doa« hiatory ta known and tht av«ra(« dota doe* Dot tsoMd 
5,000 millirtma pt i y tw. 

durea to limit the doae to the 500-miIlirem recommended 
limit. 

It is important that the employee inform' the 
employer of her condition u toon u the realizes she is 
pregnant if the dose to the unborn child Is to be 
minimized. 

INTERNAL HAZARDS 

This document hu been directed primarily. toward a 
discussion of radiation dotes received from sources outside 
the body. Worken should also be aware that there is a 
risk of radioactive material entering the body in work-
placet where unsealed radioactive material is used. Nuclear 
medicine clinics, laboratories, and certain manufacturers 
tise ndioactive material in bulk form, often u a liquid or a 
gu. A list of the commonly used materials and safety 
precautioiu for each hi beyond the scope of this document, 
but certain genersl precautions might include the following: 

1. Do not imoke, eat, drink, or apply cotmetict 
around radioactive material 

2. Do not pipette tolutiotu by mouth. 

3. Use ditpouble gloves while handling ndioactive 
material when feasible. 

4. Wash hands after working around ndioactive 
material 

5. Wear lab coats or other protective clothing when
ever there it a possibUity of spills. 

Remember that the employer is required to have 
demonstrated that it will have safe procedures and 
practices before the NRC issues it a license to use 
radioactive material. Workers are urged to follow estab
lished procedures and consult the employer's radiation 
safety officer or health physicist whenever problemt or 
questions arise. 

8.13-7 
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The instructions in this gulo'e . in conjunction v/ith Tabic 1, .specify the 
radionuclides and radiation exposure rate li;Tiits which should be used in 
de'ccntamination and survey of surfaces or premises and equipr.e.nt prior 
to 2bandon,7,ent or release for unrestricted use. The lir:̂ its in Table 1 
do not apply to pr£.Tiises< equipn-.ent; or scrap containing inducsd radio- ' 
activity for v.'hich the radiological considerations pertinent to their 
use nay be different. -The release of such facilities or items from 
regulatory control is considered on a casc-by-case basis. 

1. The licensee shall ma'̂ e a reasonable effort to eliminate residual 
contamination. 

2. Radioactivity on equipment or surfaces shall not be covered by 
paint, plating, or other covering material unless contamination 
levels, as determined by a survey and documented, are below the 
limits specified in Table 1 prior to the application of the 
covering. A reasonable effort must be made to minimize the 
contamination prior to use of any covering. 

3. The radioactivity, on the interior surfaces of pipes, drain lines, 
or ductwork shall be determined by m.aking measurements at all 
traps,-and other appropriate access points, provided that contam
ination at these locations is,likely to be representative of 
contamination on the interior of the pipes, drain lines, or 
ductv/ork. Surfaces of premises, equipment, or scrap which are 
likely to be'contaminated but are of sucii size, construction, or 
location as to make the surface inaccessible for purposes of 
measurement shall be presumed to be contaminated in excess of 
the limits. • , 

<. Upon request, the Conmission may authorize a licenses to relinquish 
possession or control of premises, equipment, or scrap having 
surfaces contaminated with materials in excess of the limits specified. 
This may include, but would not be limited to, special circumstances 
such as razing of buildings, transfer of premises to another organization 
continuing Work with radioactive materials, or conversion of facilities 
to a long-term storage or standby status. Such requests inust: 

a. Provide detailed, specific information describing the premises, 
equipment or scrap, radioactive contaminants, and the nature, 
extent, and degree of residual surface contamination. 

b. Provide a detailed health and safety analysis which reflects . 
that the residual amounts of materials on surface areas, 
together with other considerations such as prospective use of 
the pre.-isos, equip^.cnt or scrap, are unlikely to result in an 
unreasonable risk to the health and safety of the public. 
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Prior-to release of premises for unrestricted use, the licensee 
shall make a comprehensive radiation survey which establishes that 
contamination is within the?, limits specified in Table 1. A copy of 
the survey report shall bo filed with the Division of Fuel Cycle 
and Material Safety, USIiRC, U'ashington, D.C. 205SS, and also the ; 
Administrator cf the [.'RC Regional Office having jurisdiction. The 
report should be filed at least 30 days prior to the planned date 
of abandon.ment. The survey report shall: 

a. Identify the premises. 

b- Show that reasonable'effort has been made to eliminate 
residual contamination. 

c. Describe the scope of the survey and general procedures 
followed. 

d. State the findings of the survey in units specified in 
the instruction. 

Following reviewof the report, the NRC will consider visiting 
the facilities to confirm the survey. 
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ACCEPTADLE SUREACE COHTAMHIATION LEVELS 

NUCLiUCS'^ AVERAGE'-' C r 'HAXIMUIll^ 0 f REMOVAOLE b c f 

n a l , l l - 23 : i . U-2.n;i, oiul 
SQcialccl decay p roduc t s 

o n s u r o n i c s . Ra-??G, Ra-220, 
-22?,, lh -? .2 i i , P o - e j l , 
- 2 ^ 7 . 1-125. 1-129 

- n a L , Th-232 , S r - 9 0 , 
- 2 2 3 , Ra -221 , U-232, I -12G. 
131, 1-133 

L<i-';am:;'a emit ters (nucl ides 
Ul docoy i.'tDdcs c l l i c r than 
f.hs cinission or spontaneous 
ssion) except 5r-90 end 
oers noted above. 

'J.OOO dpm a/100 cm^ 

100 dpm/100 Cfi|2 

ICCO.dpm/100 rm2 

5U00 dpm D Y / 1 0 0 cm^ 

15.000 dp:n a/100 cm^ 

300 dpm/100 cm2 

3000 dpm/100 cm2 

15,000 dpm P Y / 1 0 0 cm^ 

1,000 dpm a/100 cm^ 

20 dpm/100 cm2 

200 dpm/100 cm2 

1000 dpm BY/100 cm? 

!iore surface contamination by both alpha- and bota-rjan-jna-cmi t t i n g nucl ides e x i s t s , tiie l i m i t s establ ished fo r alpha- and beta-qa::rr.a-e"ii t: 
i icl ' idcs st-.ould apply independently. 

s used in th is tab le , dp.-:i (di sintccjr.i t ions per minute) means the rate of c.-.iission by rad ioact ive mater ia l as determined by cor rec t ing th( 
cuiils. per minute observed by <in appropriate detector for background, e f f i c i e n c y , and geometric factors associated w i th the ins tru.Tiento tic 

leas'jrcmcnts of average contaminant s.'iculd not bo averaged over more than 1 square meter. For objects of less surface area, the average 
iiould be derived f o r each sucli ob jec t . . . . 

h-2 .-.-ax-inium contamination level applies to an area of not more than 100 cm""-. 

lie ar.iount o f rcmovoble r o d i o o c t i v e m o t c r i . i l per 100 cm'̂  o f ."•.urface area s l io i i l d be dcLL-rriiincd by v / ip ing thn t . irc.i w i t l i d ry f i l t e r or ' c f t 
liisorbent paper, applying r:oderatc pressure, and assessing the amount of rad ioact ive mater ia l on tlie wipe w i th an appropriate instrument c 
..".ov.'.-f e f f i c i e n c y . When removable contamination on objects of less surface area is determined, ' the per t inen t leve ls sliould be reduced 
)ropDrt ional ly and the en t i r e surface should be v/ipod. 

lie average and mn,",!mum rad ia t i on levels associated v/ l th surface contamination resu l t i ng from beta-gatrr.a emit ters sliould not exceed 
).2 mrad/hr at 1 CM and 1.0 mrad/hr at 1 cm, respec t i ve l y , measured through not more than 7 mi l l igrams per square centimeter of 
ota l absorber. . . 

O 

O 

cn 

..-,.. ._.^.V- . ^ > 
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March 8, 1933 

David Kee 
USEPA Region V5 AMD 
230 S. Dearborn Street 
Chicago, I l l i n o i s 60504 

Dear Mr. Lee, 

About two years ago your department conducted a 
survey of the building at 161 East Grand Avenue i -d 
found spots in the building contaminated with thorium. 

As you know our efforts to decontaminate the buildinc 
were not as successful as we wanted them to be. To be 
completly successful we would have to disassemble the 
building. 

Since there are only about 12 of these spots and some 
of them are not directly in the v/ork stations of the peep";; 
occupying the building, we would greatly appreciate your 
department surveying the actual work stations. This v;ould 
enable us to evaluate the work stations and if necessary 
restrict those areas to a minimum use or make ther:-: completly 
restricted. 

I feel this survey Would take about 4 hours, and myself 
as well as tY : owners and other occupants would sincerly 
appreciate your cooperation in this matter. 

Awaiting your reply, 

Respectfully, 

y 

James M. Smyth 

cc: Marty Rubenstein 

161 E.GrandAve^Chicago,IL606U (312)321-0880 
y . - « r . . ^ i i . . , • — 1 . „ j j i m u ^ 
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^^<SiOSr4^^^ UNITED STATES 

^ ' 1 ^ ^ L ENViROMMENTAL PROTECTION AGENCY 
^ - ' " • • ' • - 5 REGION V l̂ i 230 SOUTH DEARBORN ST. 

• ^ ^ ' <P" CHICAGO. ILLINOIS 60604 

''^ PfO"'^ REPLY TO ATTENTION OF: 

BAR 

AUG 0 9 1983 

Mr. James î . Smyth 
Optimus 
161 East Grand Avenue 
Chicago, Illinois 60611 

Dear Mr. Smyth: 

Re: Film Badge Results 

On May 27, 1983, the U.S. Environmental Protection Agency provided you with 
six film badge dosimeters to monitor employees and to monitor specific work 
stations in the Lindsay Light Company Building at 161 East Grand Avenue. 
Exposure dates were May 27, - July 7, 1983. For the record, this project 
arose from concern expressed by you and your partners about the consequences 
of the thorium contamination present in the building. Film badge results 
are attached. 

An explanation of the reporting form is required. M designates minimal 
dose equivalent which is any dose equivalent under 14 millirems in the 
reporting period. Such a number is fixed by the inherent sensitivity of 
the dosimeteric film. 20_ represents any dose equivalent between 15 and 
24 millirem since results are rounded to the nearest multiple of ten. 

In interpreting the results, it should be noted that the exposure period 
was 1/lOth year (25 work days out of 250 work days per year, 5 days per 
.week times 50 weeks per year). To convert an exposure period dose equivalent 
to an annual dose equivalent multiply by ten. Thus a reporting period dose 
equivalent of minimal represents a possible annual dose equivalent of 
0-140 millirems. This is the background radiation level for the building. 
A reporting period dose equivelent of 20 millirems represents a possible 
annual dose equivalent of 150-240 millirems, including normal radiation 
background. The net dose equivalent above background is the difference 
between a given dose equivalent and the background level. 

Assuming, to'be conservative, that the only time a film badge was affected 
was when it was worn by an employee or when it was at a critical location 
then a minimal reading represents no more than 140 millirems per year 
dose equivalent. This is consistent with normal background values. In 
general, health physicists use 100 millirems as a representative national 
average for background. For film badges that read 20 millirems, the net 
dose equivalent above background levels in the building would be no more 
than 240 millirems per year but more likely would be about 100 millirems 
per year. This is consistent with the results reported to you in the "Final 
Report on a Survey of the Former Lindsay Light Company Building at 161 East 
Grand Avenue, Chicago, Illinois." In other words, a reporting period dose 
equivalent of 20 millirems represents an excess dose equivalent of 1-2 times 
over normal background levels. Such a level is not extreme but it would be 
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prudent to consider reasonable measures to keep the excess dose equivalent 
as low as possible. You should consider moving the work station. 

We do suggest that each monitored individual be given the results of their 
film badge reading along with an explanation of what it means. Generally 
there is a fair degree of anxiety whenever the issue of radiation exposure 
arises. We would be happy to discuss the film badge results with any of 
your people if they so desire. 

The U.S. Environmental Protection Agency was glad to assist you in this 
project. If you have any further questions in this matter, please feel 
free to call me at (312) 886-6175. 

Sincerely yours, 

Larry ̂ ens^en 
Radiation Specialist 

Attachments 



Badge Number 

00000 

00001 

00002 

00003 

00004 

00005* 

00006' 

00007 

00008 

Exposure Dates 

5/25-7/5/83 

5/25-7/5/83 

5/27-7/5/83 

5/25-7/5/83 

5/31-7/5/83 

5/27-7/5/83 

5/27-7/5/83 

5/31-7/5/83 

5/27-7/5/83 

Badge 
Type 

Gl 

Gl 

Gl 

Gl 

Gl 

Gl 

Gl , 

Gl 

Gl 

Name/Locntlon 

Control, EPA Desk 

Control, EPA Desk 

Ellen Manlewlcz, Production Office 

Corrlne Lomax, Reception 

Marge Therrlault, Accounting Dcpt. 

President's Desk, President's Office 

Terry's Chair, Production Office 

Johnston Bell's Desk, Accounting Dept. 

President's Desk In-Box, President's Office 

Social Security Numbet 

None 

None 

358-52-8259 

319-3'(-8937 

340-24-9428 

None 

None 

235-42-2504 

None 

Sex 

F 

F 

F 

M 

Birthdate 

11/25/56 

4/20/38 

10/8/31 

10/7/28 

[Dose Equivalent 
iFor Exposure Period 

Minimal 

Minimal 

Minimal 

Minimal 

20 millirem 

Minimal 

Minimal 

20 millirem 

Minimal 

CD 

O 
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R. S. Landauer, Jr. & Co. 
Glenwood Science Park 
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EXPOSURE TO BADGE (IN MILLIREMS) 
FOR THE PERIOD OR PERIODS INDICATED BELOW 

GAMMA 
X-RAY 

THERMAL FAST 
NEUTRON NEUTRON 

CUMULATIVE TOTALS-IN MILLIREMS 

CALENDAR YEAR-TO 
QUARTER DATE PERMANENT 

uausiD 
f u i o f 
riRNiuieic 
luxuuuuiiia 
DOS( , 
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BIRTH 
DATE 
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City of Chicago 
Hofold Washington, Moyor 

Deportment of 
Inspectionol Services 

Horry L. Monley 
Acting Commissioner 

City Ho!l. Room 900 
121 North LoSoile Street 
Chicago, Illinois 60602 
(312) 744-3401 

January 31, 1934 

161 East Grand Associates 
James Smyth, Partner 
161 East Grand Avenue 
Chicago, IL 60611 

Re: 

D-2ar Mr. Smyth: 
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Radioactive T.horiur; Radiation 

The Department of Inspectional Services has been 
notified of the presence of radioactive thorium 
contamination, as a result of gas lantern irantle 
manufacturing prior to 1936, in the building at 
161 East Grand Avenue. 

To protect the health of any construction workers, 
occupants, guests and general public fro.m e.xcessive 
radiation, it is recommended t.hat your files contain 
certified evidence of adherence to the following 
precautions. 

1. That all repair work was done in 
conformance with "Illinois Rule:- and 
Regulations for Radiation Protection", 
Parts A S D issued by the Illinois 
Department of Nuclear Safety. 

2. That all workers have been inforir.ed 
concerning the nature and possible 
hazards involved. 

3. That appropriate health and safety 
measures were instituted to: 
a. protect workers and other 

building occupants and 
b. assure property in the building 

is not further contaminated. 

4. That survey data was collected for 
alpha, beta and gamma or other radia
tion measurements of air and wat3r 
samples, together with any dosimetry 
results. 

5. That a survey was made listing the 
quantity (in pounds) and activity 
(curies) of thorium waste, plus the 
name and number of the waste disposal 
carrier licensed by the Illinois 
Environmental Protection Agency. 
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6. That the name and address of the 
disposal site did conform to the ban 
on dumping of any radioactive v.'aste 
within the City of Chicago pursuant 
to section 17-6.2 of the Munic.-.pal 
Code of Chicago. 

7. That minimum representative smear 
samples from surfaces on the 1st and. 
2nd floors of the building were taken 
to substantiate work related w-rstes 
were not further spread throughout 
the building. 

8. That representatives of the City of 
Chicago, the Illinois Department of 
Nuclear Safety and the U. S. Environ
mental Protection Agency were allowed 
to observe and monitor the construction 
work during the critical demolition 
period. 

bincerej-y, 

T. T. Kason 
Deputy Commissioner 



:y of Chicago 
3fold Washington, Mayor 

'portment of 
•pealonol Services 

irr/-L. Monley 
ting Commissioner 

y.Hall. Room 900 
'1 North LoSoile Street 
licogo. Illinois 60602 
12) 744-3401 

January 31, 1984 

161 East Grand Associates 
James Smyth, Partner 
161 East Grand Avenue 
Chicago, IL 60611 

Re: 
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R a d i o a c t i v e Thorium Radia t ion 

Dear Mr. .Smyth: 

The Department of Inspectional Services has been 
notified of the presence of radioactive thorium 
contamination, as a result of gas lantern mantle 
manufacturing prior to 1936, in the building at 
161 East Grand Avenue. 

To protect the health of any construction workers, 
occupants, guests and general public from excessive 
radiation, it is recommended that your files contain 
certified evidence of adherence to the following 
precautions. 

1. That a-11 repair -v-'ork was done in 
conformance with "Illinois Rules and 
Regulations for Radiation Protection", 
Parts A & D issued by the Illinois 
Department of Nuclear Safety. 

2. That all workers have been infoisned 
concerning the nature and possible 
hazards involved-

3. That appropriate health and safety 
measures were instituted to: 

a. protect workers and other 
building occupants and 

b. assure property in the building 
is not. further contaminated. 

4. That suirvey data was collected for 
alpha, beta and gamma or other radia
tion measurements of air and water 
samples, together with any dosimetry 
results. 

5. That a survey was made listing the 
quantity (in pounds) and activity 
(curies) of thoritam waste, plus the 
name and number of the waste disposal 
carrier licensed by the Illinois 
Environmental Protection Agency, 
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6. That the name and address of the 
di.rpbsal site did conform to the ban 
on dumping of any radioactive v;aste 
v/ithin the City of Chicago pursuant 
to section 17-6.2 of the Municipal 
Code of Chicago. 

7. That minimum representative smear 
samples from surfaces on the 1st and 
2nd floors of the building were taken' 
to substantia.te work related v;astes 
were not further spread throughout 
the building. 

8. That representatives of the City of 
Chicago, the Illinois Department of 
Nuclear Safety and the D. S. Environ
mental Protection Agency were allowed 
to observe an^ monitor the construction 
work during the critical demolition 
period. 

Sincerely, 

/ 

T. T. Kason 
Deputy Commissioner 

cc: Eli Port 

Paul D. Eastvold 
Bernadine Wright 
James Barrett 
George Wienold 
John Evanoff 
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DATE: 

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

FEB 2 . 1584 

SUBJECT: 

FROM; 

TO: 

Renovation at Lindsay L igh t Company Bu i l d ing , 
161 East Grand Avenue, Chicago, 111inois 

Larry Jensen' 
A i r and Ra;fn'a n Branch 

Gary Gulezian, Chief 
Regulatory Analysis Section 

The U.S. Environmental Protection Agency (USEPA) surveyed the Lindsay Light 
Company Building in 1931 and established that residual radioactive thorium 
contamination existed in several places, presumably due to past gas light 
mantle manufacturing activities of the Lindsay Light Company from about 1910 
to 1935. The USEPA has attempted to maintain contact on activities in the 
building since decontamination could not be performed because residual radio
active materials were fixed in structural members of the building. Some 
areas of the building represent potential sources of'unwarranted exposure to 
occupants. Ov/ner-tenants have been given recommendations on ways to minimize 
these potential exposures. 

Optimus, the first floor tenant-owner, called the USEPA in November of 1933 
and inquire.d how they should deal with the radioactive materials during a 
planned expansion to the second floor. Considerable renovation was anticipated-. 
Discussions between the USEPA, the Illinois Department of Nuclear Safety, the 
Illinois Attorney General and the City of Chicago on the inost appropriate way 
to handle this situation resulted in a letter of recommendations by the City 
of Chicago, Department of Inspectional Services, to the 161 East 
Associates (letter attached. Appendix A). 

Grand 

On February 7, 1984, Optimus called in representatives of the USEPA, the 
Illinois Department of Nuclear Safety and the City of Chicago to observe 
renovation activities to be conducted under the supervision of their con
sultant. Radiation Safety Services, Inc. The following persons were present 
on February 7; 

Optimus - Ron Klyber 
- Chester Brown and helper 

City of Chicago, Department of Consumer Services 
- Nick Davlantes 

Illinois Department of Nuclear Safety 
- Ken Barat 

U.S. Environmental Protect ion Agency 
- Larry Jensen 
- Les Johnson 

Environmental Control 

Radiation Safety Services 
- Eli Port 
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It was readily apparent considerable alteration of the second floor had gone on 
before February 7. Several interior walls present in 1981 were gone, replaced in 
some cases by new plaster board walls. See Figure 1. Old ductwork had been 
removed and new ducts installed. A hole about 10 feet x 12 feet had been cut 
between the first and second floors. Workmen said renovations had been going 
on for about 4 weeks. 

It appears that in most cases alterations v/ere performed in areas not identified 
as contaminated in our 1981 report. This is the c a s e with the 10 foot by 12 
foot hole. Hov/ever, v/alls in the northwest corner of the floor that were re
moved were in the region designated as contaminated. Walls along the north 
hallway and the flooring between the walls had been left undisturbed by 
Optimus for supervised removal on February 7. This appears to have been done 
under the mistaken impression that contamination had been identified in the 
walls as well as in the floor. Except for this one hallway area it unfortunately 
appears all work on the floor had been performed unsupervised. 

Prior to demolition of the hallway area, Ron Klyber and Chester Brov/n received 
radiation safety training from Radiation Safety Services. Mr. Brov/n's helper 
did not receive training. Workers and observers were given protective cover
alls and dust masks. The USEPA set up a continuously operating pressurized 
ion chamber for gamma-ray exposure measurements and operated an air sampler, 
for measuring radon (radon-222) and thoron (radon-220) daughter concentrations. 
Radiation Safety Services and the Illinois Department of Nuclear Safety had 
gamma-ray scintillometers, gas flow proportional counters, and geiger-mueller 
survey meters. 

Wall demolition was begun by Mr. Klyber and Mr. Brown. Once the studs were 
exposed these were surveyed for alpha and gamma radiation. Smears-were taken 
of dusty interior surfaces. No contamination v/as found inside the walls. 
When the base of the south wall was removed from the floor, fixed alpha 
contamination was measured on the floor and on two-by-fours that had bee-n the 
wall base. These contaminated boards were set aside. All other material was 
treated as trash, surveyed in the dumpsters, and discarded. 

Strip charts for gamma-ray exposure rates measured with the pressurized ion 
chamber are given in Figure 2. These were elevated over the normal building 
background of 15 microroentgen per hour but remained constant throughout the 
work effort. 

Background airborne radon and thoron daughter concentrations were measured on 
February 7, before demolition activities. Thoron daughter concentrations 
were collected for 30 minute intervals during the day. Samples were collected 
at 20 liters per minute on Metricel filters with 0.45 micron pore size. 
Collection and analysis was by the method given in "Radiation Monitoring" 
published by the U.S. Department of Labor, Mine Safety and Health Administration. 
Results are given in Table 1 and in Figure 3. The background radon daughter 
concentration was 0.005 working levels, a normal indoor level, but the thoron 
daughter concentration was 0.038 working levels, showing the presence of thoron 
decay products in the air. Generally, it would be expected thoron daughter 
levels would be less than radon daughter levels. During the course of 
demolition activities thoron daughter levels fluctuated, reaching a maximum 
of 0.060 working levels. 
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On February 8, demolition activities resumed. Ron Klyber and Chester Brown 
were present. Mr. Brown had three new helpers. Dave Derenzo (Radiation 
Safety Services) was present all day. I was present until about 1:15 p.m. 
Les Johnson was present from about 10:00 a.m. on. Nick Davlantes (City of 
Chicago) stopped in twice during the day. It was not observed that Mr. Brown's 
helpers received radiation safety training or were advised of the potential 
hazards of the materials they were dealing with. 

Walls were gradually disassembled and rubble surveyed before it was released 
for trash disposal. Wall supports nailed to the ceiling were surveyed to 
check for radioactive material entering from the contaminated flooring above. 
None was identified. The only piece of material showing contamination v/as a 
two-by-four taken from the base of the north v/all. This board was set aside 
with the other contaminated boards. 

Gamma-ray exposure rates measured with the pressurized ion chamber remained 
constant throughout the workd,ay. Air samples taken were too dust packed to 
be analyzed for thoron daughter concentrations but were subjected to gamma-
ray spectroscopy and shown to have collected the thoron daughters lead-212 
and thallium-208. See Figure 4 

On February 9, demolition activities resumed. Dave Derenzo and myself were 
present all day. Nick Davlantes stopped in twice during the day. The 
remaining walls were removed and surveyed. No contamination v/as identified. 
Flooring materials were broken up and surveyed as work progressed. Tar paper 
overlying the main floor (there were overlying floorings of lincleium, concrete 
and tar paper) in some sections was found to be contaminated up to an estimated 
30,000 disintegrations per minute per 100 square centimeters. Contaminated 
rubble was separated and set aside with the contaminated two-by-fours. 
Linoleum was left onthe main floor in some sections to cover contaminated 
flooring. Exposed, contaminated areas were painted with expoxy paint to fix 
the contamination and to serve to identify contaminated regions in the vuture. 
It was also felt epoxy paint might aid in keeping contamination on the -'loors 
from.being dissolved. 

In trying to explain the origin of the contamination on the two-by-fours and 
on the tar paper, it was discovered that the floor had been flooded with 
water a few years previously. Thorium nitrate used in gas mantle manufacturer 
is water soluble. It is hypothesized that the contamination might have been 
spread from the old floor to newer materials (two-by-fours, tar paper) by 
water. This is an important item to keep in mind in dealing with this 
contamination in the future. 

Before the floors were painted. Radiation Safety Services took beta-gamma count 
rate (counts per minute) and tissue equivalent dose rate (microrads per hour) 
measurements at 2 foot intervals at contact along two lines running the length 
of the exposed contaminated floor. These measurements will appear in their 
report. 
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Disposition of the contaminated trash was unresolved at the end of the work •. 
activities. Eli Port, Radiation Safety Services, argued that anything less 
than 15 pounds of thorium could be disposed of without restriction according 
to the Nuclear Regulatory Commission regulations in Title 10 Part 40 of the 
Code of Federal Regulations. I argued that Nuclear Regulatory Commission 
"Guidelines for Decontamination of Facilities, and Equipment Prior to Release 
for Unrestricted Use or Tennination of Licenses for Byproduct, Source or 
Special Nuclear Material" were appropriate. 

With regard to the City of Chicago's letter of recommendations to 161 East 
Grand Associates, January 31, 1984, the follov/ing comments a r e offered. 

Item 1. The USEPA is not in a position to determine if the Illinois 
Department of Nuclear Safety regulations were adhered to. 

Item 2. Ron Klyber and Chester Brown received radiation safety training. 
It was decided in a discussion between Eli Port and Ken Barat 
that it was not necessary for Mr. Brown's helper on February 7 
to receive training. Mr. Brown's three helpers on February 8 
and 9 did not receive radiation training. 

Item 3. The health and safety measures taken were appropriate. 

Item 4, Survey data was collected. No water samples were necessary. 
Dosimeters were not issued. 

Item 5,6. Fulfillment of these recommendations depends upon resolution of 
the proper designation for the contaminated material. 

Item 7. Smears were taken from contaminated flooring on the second floor. 
It was not observed that smears were taken elsewhere on the second 
floor or on the first floor. 

Item 8. Representatives of the City of Chicago, the Illinois Department of 
Nuclear Safety and the U.S. Environmental Protection Agency were 
allowed to observe and monitor activities. 

Attachment 

cc: Ted Kason, City of Chicago 
Paul Eastvold, Ken Barat, IDNS 
July Goode, lAG 
-Jim Smith, .161 .East Grant~"Associat_es 
Eli Port, Radiation Safety Services 
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RADIOLOGICAL ASPECTS OF 

THE FEBRUARY 1934 REMODELING OF 

THE 161 E. GRAND AVENUE BUILDING 

Prepared by 

i RADIATION SAFETY SERVICES, INC, 
i 

i April 9, 1984 
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INTRODUCTION 

Remodeling on the second floor of the 161 E. Grand Avenue 

•building during February 1984 included work in areas previously 

identified by the EPA as contaminated with small quantities of 

natural thorium. Monitoring was performed to locate contamina-

tion on building materials disturbed or removed during the 

remodeling.. Protective actions were taken by workers as recom

mended by the City of Chicago Department of Inspectional 

Services. 

TRAINING 

A one-hour training session was conducted by Eli A. Port, CHP. 

The sign-up sheet is attached in Appendix A. 

The training was based upon a presentation developed by the 

Health Physics Society for non-technical audiences and included 

information regarding the production of radiation and its 

interaction with matter, biological effects, dose-effect rela- J 

tionships, the concept of risk and protective measures. 
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PROTECTIVE ACTIONS 

Workers and a n c i l l a r y pe r sonne l in t h e c o n s t r u c t i o n area were 

i s s u e d Tyvek c o v e r a l l s and 3-M dus t masks . I n s t r u c t i o n s were 

g iven r e g a r d i n g proper wearing and use of t h e p r o t e c t i v e 

a p p a r e l . Workers ' c l o t h i n g , g loves and shoes were checked for 

c o n t a m i n a t i o n at t he end of each work p e r i o d . As contaminated 

p o r t i o n s of t h e o r i g i n a l f l oo r were uncove red , sur face wipes were 

t a k e n t o . d e t e r m i n e i f removable c o n t a m i n a t i o n was p r e s e n t . While 

t h e c o n t a m i n a t e d f loor was uncovered a rope b a r r i e r was e r e c t e d 

t o p r e v e n t a c c e s s . The exposed p o r t i o n s of t h e contaminated 

f l o o r were covered with an epoxy p a i n t t o s e a l t he sur face and 

p r e v e n t d i s p e r s a l of c o n t a m i n a t i o n . 

RADIATION SURVEY RESULTS 

No removable contamina t ion was d e t e c t e d a t a 95% confidence l e v e l 

on f i l t e r paper wipes taken from t h e contamina ted f l o o r . 

C o n t a m i n a t i o n was not found on dus t which had accumulated in t h e 

w a l l s . • j 

Low- leve l con tamina t ion was d e t e c t e d on s e v e r a l 2" x 4" wood 

beams in d i r e c t con tac t with t h e con t amina t ed f l o o r . Water 

s t a i n s o n - t h e beams suggest t h a t w a t e r - s o l u b l e contaminat ion 'may 

have been t r a n s f e r r e d dur ing a pas t f lood which o r i g i n a t e d on t h e 
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roof. Slight contamination was found on tar paper which was in 

direct contact with the original floor under several superficial 

layers of flooring. 

Dose rate and surface contamination surveys were conducted after 

the contaminated floor was uncovered. The contaminated areas 

ranged up to 5,000 dpm/lOOcm^. From the data the size and shape 

of the contaminated area was determined. See Appendix B for 

survey results. 

No contamination was found on any shoes, coveralls, gloves or 

tools. Surveyed dust masks also revealed no contamination- Air 

samples were collected and used as an early indicator of possible 

airborne contamination. The results of air sam.pling from a 

cooperative effort were obtained from the USEPA and are repro

duced in Appendix C. 

WASTE DISPOSAL 

Debris from contaminated areas was surveyed with a Ludlum Model : 
,/ 

6/Eberline HP210T survey meter. Contaminated material was 

segregated pending disposal. Uncontaminated debris and debris 

from uncontaminated areas was collected in waste bins and 

surveyed with a Ludlum Model 2220 analyzer utilizing an Eberline 

SPA-'2" X 2" Nal (Tl) detector in a low background area. No 

additional contamination was detected on this material v;hich was 
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released to .a scavenger service. Material with detectable 

activity was collected in a DOT spec container and will be 

transferred by ADCO, a licensed radioactive waste collector, for 

transfer to a radioactive waste disposal site in Richland, 

Washington. 

CONCLUSIONS 

Radiation surveys demonstrate that radioactive contamination in 

the construction area was not readily transferable. A small 

amount of contamination was transferred to building materials in 

direct contact with the contaminated floor for many years. 

Remaining removable contamination was sealed into the floor with 

epoxy paint which will inhibit the release of Rn-220, a gaseous 

daughter of Th-232. 

Contamination detected on a small quantity of debris slightly 

exceeded 3,000 dpm/100 cm^, the USNRC limit for release of 

thorium contaminated facilities for unrestricted use. While 

consum.er products containing significantly larger quaintities of j 

radioactive material are routinely and legally disposed of as 

ordinary trash, the rubble was transferred to a USNRC licensed 

radioactive waste collector for disposal. 



5 0 0171 

No contamination was detected on protective apparel or tools used 

during the construction. Results of air sampling by the EPA and 

RSSI'did not indicate an increase in airborne radioactivity 

levels in the work area. 
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Table 1: Radon/Thoron Daughter Concen t r a t i ons - Air Sample Resu l t s 
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Figure 3: Radon/Thoron Daughter Concentrations - Air Sample Results 
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APPENDIX B 

RADIATION SURVEY RESULTS 
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2nd Floor 
151 E Grand Ave. 
Chicago, 111. 

Performed on 02/09/84 
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Background airborne radon and thoron daughter concentrations were measured on 
February 7, before demolition activities. Thoron daughter concentrations 
were collected for 30 minute intervals during the day. Samples were collected 
at 20 liters per minute on Metricel filters with 0.45 micron pore size. 
Collection and analysis was by the method given in "Radiation Monitoring" 
published by the U.S. Department of Labor, Mine Safety and Health Administration. 
Results are given in Table 1 and in Figure 3. The background radon daughter 
concentration was 0.005 working levels, a normal indoor level, but the thoron 
daughter concentration was 0.038 working "levels, showing the presence of thoron 
decay products in the air. Generally, it would be expected thoron daughter 
levels would be less than radon daughter levels. During the course of 
demolition activities thoron daughter levels fluctuated, reaching a maximum 
of 0.060 working levels. 
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T a b l e 1: Radon/Thoron Daughter C o n c e n t r a t i o n s - A i r Sample R e s u l t s U U l O D 

DiCChTZH C0HCEK73ATI0N 

RADOK 

DXTI T I S E P I I I O D 

/ i i 2-7-14 ? : n - M 

ZlA 2-7-31 J : : J - r . l 

^ 2-7-31 • I2:fl< - 12:3 

Z i X 2-7-8< 12:43 - 1:1 

Z l A :-7-34 1:22 - 1:5 

i ^ 2-7-!4 1:5? - 2:2 

THOJOH 

(y.IlLlVOP.IIKC LEVELS) (HILLI'.TDRIIHG LEVELS! 

5 3? 

3? 

51 

37 

L ^ ^ 1 - J - H 1 1 : 1 8 - 1 1 : ' 

^ 2-?-J4 12:55 - 1:1 

/ t l 1-J-J4 1:25 - 1:! 

^ l -J-84 l :5 i - 2:3 

Z-i Air Sampler Location - See Figure 1 

IS 

45 

3 5 

35 

SXCICGROI/KD 

L 
E 
U 
E 
L 
S 

M 7Q 
L 

0 
R 
K 
I 
N 
G 

50 — 

40--

33--

2Q 

THORON DAUGHTER.CONCENTRATION 

2-7-84 

13 11 12 13 

TIME OF DAY 

14 
—f 
15 

70-j_ THORON DAUGHTER CONCENTRATION 

2-9-84 
63--

50--

M 
I 
L 
L 
I 
U 
0 
R 
K 
I 
H 
C 

L 
E 
^ 30-j-
L 
S 

40--

28 + -f-
19. 11 12 13 

TIME OF DAY 

figure 3: Radon/Thoron Daughter Concentrations - Air Sample Results 

14 15 



to 

. f e 

'. »-> 
•VrV 

, / ^ \ 
V 

. . . . . v /^O-.v^v^v, . . ... . . 

LINBSAV BLDQ, 

I I I I I—i—t I . I I . • • • • ' • ' * 

CO 

i 
o 

o 
I 
i -

SQ l e a 150 . 289 

' . •. Cl-lANNEl. <ENERQV> ' • 

I •• .r . .. P • I l_x. 

239 389 359 499 459 509 

Figure 4: Gamma-ray •'Spectra - 2/8/84 Air Filters versus Thorium Oxidi 

CD 

OC 

en 



0 0187 

APPENDIX D 

USNRC GUIDELINES 

FOR THE PJ;LEASE OF FACILITIES 

FOR UNRESTRICTED USE' 



RADIATION SAFETY SERVICES, Inc. 0 0 1 8 8 
1564 Ashland Avenue 

Evanston, Illinois 60201 312/866-7744 

April 11, 1984 

Ron Klyber 
161 East Grand Associates 
161 East Grand Avenue 
Chicago, IL 60611 

Dear Ron: 

Attached is the final report of the radiological aspects of the 
remodeling operation. As is clear in the report, no construction 
workers or other individuals were exposed to any significant 
radiological hazard nor was there any significant amount of 
radioactive rubble produced. 

Should you have any questions or require further information 
regarding these activities or contamination of the building, 
please feel free to contact me at 866-7744. 

Sincerely, 

Eli A. Port 
Certified, American Board of Health Physics 
Registered Professional Engineer (Safety) 

EAP:ts 

Enclosure 
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161 E. GRAND ASSOCIATES 
161 E. Grand Avenue 

Chicago, Illinois 60611 

Phone:312-467-5440 Fax: 312-467-0867 

June 22, 1993 

Mr. Terry Liabol 
Radiation Safety Services, Inc. 

Fax #965-1991 

Dear Mr. Liabol, 

Per our phone conversation, please fax the contractors report for work performed at 161 
E. Grand (The Lindsey Light Building) in September of 1981. This was originally 
performed for Browne & Storch, our building manager at that time. We now manage the 
building ourselves. 

Sincerely, 
161 E. Grand Associates 

Ronald A. Steele, Mgr. 
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RSSI 
y^ 

6312 West Oakton Street 
Morton Grove. IL 60053-2723 

- '999 

J u n e 3 0 , 1993 

Ronald A. Steele 
Manager 
161 E. Grand Associates 
161 E. Grand Avenue 
Chicago, IL 60611 

Dear Mr. Steele: 

As you requested in our telephone conversation on June 22, 
enclosed are two reports prepared by RSSI regarding 
decontamination activities at the 161 E. Grand building. I 
apologize for the delay in sending these reports to you. We had 
difficulty finding the file in our archived records. 

If you have any questions, please call me at 708-965-1999. 

Sincerely, 

Terry/W. Liaboe, CIH 
Vice-President 

Enclosures 
twl\misc\steel01.let 
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SITE ASSESSMENT REPORT 
FOR 

LINDSAY LIGHT COMPANY SITE 
U.S. EPA ID: N/A 

SSID#: N/A 
TDD: T05-9305-014 
PAN: EIL0794SAA 

August 2, 1993 

Prepared By: 

Reviewed By: 

Approved By: ^u:ki-

ecology a n d environment, inc. 
111 WEST JACKSON BLVD., CHICAGO, ILLINOIS 60604, TEL. 312-663-9415 

International Specialists in the Environment 

recycled paper 
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1.0 SITE DESCRIPTION 

The Lindsay Light Company Building is a four story commercial 
building located at 161 E. Grand, at the corner of Grand Avenue and 
St. Clair Street, in Downtown Chicago, Illinois. Grand Avenue is 
about one-half mile north of the central Chicago "Loop" area. The 
geographical location is 41° 53' 30" north latitude and 88° 36' 30" 
west longitude (See Figure 1 for site location) . The site is 
currently being occupied several companies including audio/video 
production companies called Optimus and Streeterville Studio, Inc.. 

0 

2.0 SITE HISTORY 

The Lindsay Light Company manufactured incandescent gas mantles for 
home and street lighting in this building from at least 1910 until 
193 6. Lindsay Light moved to West Chicago and was later purchased 
by American Potash, which was later purchased by Kerr McGee 
Chemical Company in 1967. The; principal ingredient in gas mantle 
manufacture are the gauze mantle bags which were dipped into 
thorium nitrate solution. Small amounts of cerium, beryllium and 
magnesium nitrates were also used. The present owners of the 
building, Browne and Storch, a real estate firm, purchased the 
building in 1978. 

In August of 1981, The building owners attempted to decontaminate 
part of the second and fourth floor. The building owners hired 
Radiation Safety Services (RSSI) to determine the contaminated 
areas. RSSI identified areas of gamma dose rate at one meter above 
the floor in the building. Any readings above 100 micro-Roentgen 
per hour at one meter above the floor were candidates for 
decontamination. The building' owners supplied the laborers and 
tools to assist RSSI in decontamining the second and fourth floor. 

After the area of oak floor was determined to be contaminated, the 
floor was removed. All subflooring found to be contaminated was 
either removed or chiseled down a half inch. The decontamination 
was only performed on occupied work areas. 

During June of 1983, as part of the U.S. EPA survey, 7 film badges 
were placed at specific locations of concern to collect dose 
measurements. The range of the 25 day gross dose equivalent rariged 
from minimal (5 badges) to 20 millirem (2 badges). 

In February 1984, The building owners began reconstruction on the 
second floor. Prior to performing the reconstructioning project, 
RSSI conducted one hour training on radiation and collected wipe 
samples at the areas of concern. RSSI surveyed the area while the 
removal of the contaminated material was being conducted. 
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3.0 SITE ASSESSMENT 

At 1700 hours, on June 2, 1993, U.S. EPA On-Scene Coordinator (OSC) 
Verneta Simon, U.S. EPA Emergency Response Team (ERT) Art Ball, 
U.S. EPA Air and Radiation Division (ARD) personnel Larry Jensen, 
Betsy Karr, and Michael Murphy, Illinois Department of Nuclear 
Safety (IDNS) representatives Tim Runyon and Vince Muzzalupo, and 
Technical Assistance Team (TAT) member Ron Bugg met with the 
building manager Ron Steele of 161 E. Grand Associates to perform 
a site assessment using gamma survey meters. The meters used were 
Micro-R meters, Ludlum Model 19 (measuring in micro-Roentgens per 
hour), radiation count rate meter with a sodium iodide (Nal) probe 
(measuring in counts per minute (cpm)) and a radiation count rate 
meter with an alpha probe (cpm). The four floor building, plus a 
basement was divided into floors to conduct a survey readings 
throughout each floor. 

At 1745 hours, the group began to perform monitoring of the third 
floor with the micro-R meter and radiation monitors using a Nal 
probe. Due to the Ludlum Model 19 crystal over response to 
thorium, the levels were compensated by dividing the readings by a 
factor of 2. The correction factor was determined by comparing the 
results to other comparable instruments. All readings are gross 
exposure, no background, subtraction, and are measured at contact. 
The background for the area was determined to be 6 micro-R/hr for 
naturally occurring radiation. The micro-R meter reading of the 
northwest corner office was as high as 95 micro-R/hr and 110 in a 
studio area near the west side of the building (See Figure 3 for 
third floor results). During the surveying of the third floor, The 
main party split up into two groups. OSC Simon, ERT BalL, IDNS 
Muzzalupo, and TAT Bugg (group 1) prepared for surveying the fourth 
floor. The remaining individuals (group 2) continued to survey the 
third floor. 

At 1830 hours, group 1 began surveying the fourth floor. Group 1 
could only perform a partial survey on the fourth floor due to the 
recording session in the booth located on the east section of the 
floor. The area where work was performed by the building owners 
contractor in 1987 to remove an area of contaminated material, had 
a reading of 350 micro-R/hr at floor contact and 2 00 microR/hr 
waist high (See Figure 4 for fourth floor results). 

'i 
At 1900 hours, Group 2 conducted the survey on the second floor. 
The northwest corner office had high readings of up to 3 00 micro-
R/hr. A window of the east adjacent room from the corner office 
had readings of 80 micro-R/hr (See Figure 2 for second floor 
results). 

At 1920 hours, group 1 began to survey the first floor. Ron Steele 
requested the survey be performed away from the northeast section 
of the floor due to a client presentation that was taking place in 
that area. Group 1 began to survey the front lobby and the 
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secretary area in the northwest corner of the floor. The reading 
near the secretary was 100 micro-R/hr. The lobby area ranged from 
30 to 75 micro/hr (See Figure 5 for first floor results). 

At 2 000 hours, group 1 began to survey the basement area. The area 
of concern in the basement with the highest gross exposure rate was 
measured on contact with a concrete plug in the chimney. The 
micro-R survey indicated level of 2,250 micro-R/hr at contact of 
the chimney and 250 micro-R/hr at one meter away from the chimney 
(See Figure 6 for basement results) . 

At 2 015 hcf\irs, group 2 completed the second floor survey and 
assisted group I's survey of the basement. Near the central area 
of the basement where records, were kept in storage, the micro-R 
read 2 0 to 100 uR/hr. Readings of 18 to 20 micro-R/hr were found 
near the freight elevator. Group l also surveyed the stairs 
leading into the building area (See Figure 5 for result). 

At 2040 hours, the OSC, ERT member, ARD representatives, IDNS 
representatives, and TAT went oyer "^he results with the building 
spokesman Ron Steele. It waaP suggested that due to the high 
readings from the chimney, the janitor's supplies near the chimney 
should be immediately relocefted. After the meeting the groups left 
the site at 2100 hours. - "*' 

On June 30, 1993, 12 thermoluminescent dosimeter (TLD) badges were 
placed near occuppied work areas throughout the four story building 
for one month. 

4.0 ANALYTICAL RESULTS _,, 
' -^ 

The results of the survey revealed the presence of radioactive 
material in flooring and chimney which potentially contains 
contaminated waste ash. Earlier work performed by the building 
owner•s contractor determined that the thorium materials appeared 
to have been absorbed into porous flooring material and possibly 
spread due to flood caused by a leaking roof. The analytical 
results were not available for the wipe sample and the TLD badges. 

5.0 DISCUSSION OF POTENTIAL THREATS j 

The conditions at the former Lindsay Light site at 161 E. Grand, 
Chicago, Illinois that may warrant a removal action, as set forth 
in paragraph (b) (2) of Section 3 00.415 of the National Contingency 
Plan (NCP), included: 

Actual or potential exposure to nearby populations, animals, or the 
food chain from hazardous substances or pollutants or contaminants; 
The site investigation with micro-R meter indicated substantially 
elevated levels of radioactivity in several areas throughout the 
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building. Gamma-ray emissions from the radioactive thorium decay 
series producing potential human exposures will continue as long as 
contaminants remain in the building. Continual gamma-ray exposure 
increases the risk for cancer due to ionizing radiation. Thorium 
dust may cause an increase chance of developing cancer of the lung 
decades after being exposed. Ingestion of thorium can increase the 
risk of liver cancer. Thorium radiactively decays to radon-220 and 
then to its decay products. Radon-220 decay products con increase 
thr risk of lung cancer. 

Other situations or factors that may pose threats to public health 
or welfare'or the environment. 

Due to the contaminant of concern, one may be exposed to 
radioactive isotopes and the effects may occur many years after 
exposure. Thorium occurs principally as the parent radionuclide 
thorium-232 in association with its daughter products in a decay 
sequence known as the Thorium Decay Series. Thorium-23 2 has a 
half-life of 14 billion years. Several daughter products of 
concern are Radon-220 and Radon-222 (See Table 1 for Thorium Decay 
Series) . rr 

6.0 CONCLUSION 

After conducting the survey at 161 E. Grand Street, formerly 
Lindsay Light Company site, had readings 400 times greater than 
background. High exposure rates were found in work areas and near 
the chimney in the basement. The latter indicated radioactive 
material inside the chimney. The isotope of concern is believed to 
be thorium. To determine the level of radiation, TLD badges were 
placed near the work areas that had high micro-R meter readings. 

10 
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Readings Include the correction factor 
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APPENDIX A 

SITE PHOTOGRAPHS 
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FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsav Liaht Comoanv 

U.S.EPA ID: TDD: T05-9305-014 

.r* 

PAGE 1 OF 5 

PAN:EIL0794SAA 

DATE: 6/2/93 

TIME: 2030 

DIRECTION OF 
PHOTOGRAPH: 
West 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: Reading at contact of the chimney r2250 uR/hr). The 

chimney is located near the northwest section of the basement. 

DATE: 6/2/93 

TIME: 2030 

DIRECTION OF 
PHOTOGRAPH: 
Northwest 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY: 
Ron Bugg • 

SAMPLE ID 
(if applicable): 

DESCRIPTION: The janitors area located near the chimney. One meter 

away from the chimney the readings were reduced by a factor of 10. 
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FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsay Light Company PAGE 2 OF 5 

U.S.EPA ID; TDD: T05-9305-014 PAN:EIL0794SAA 

DATE: 6/2/93 

TIME: 1930 

DIRECTION OF 
PHOTOGRAPH: 
East 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable) : 

DESCRIPTION: Reading at contact: near the receptionist area 

(receptionist is to the north (left of the photo). 

DATE: 6/2/93 

TIME:'2000 

DIRECTION OF 
PHOTOGRAPH: 
North . 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable) : 

DESCRIPTION: The Second floor phot? of the area v/here the window 

area had a reading of 80 uR/hr. 
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FIELD PHOTOGR.z\PHY LOG. SHEET 

SITE NAME: Lindsay Light Company 

U.S.EPA ID: ' TDD: T05-9305-014 

PAGE 3 OF 5 

PAN:EIL0794SAA 

DATE: 6/2/93 

TIME: 1745 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
" N/A 

PHOTGORAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: Reading at contact near the northeast corner of the 

third floor. 

DATE: 6/2/93 

TIME: 1830 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable) : 

DESCRIPTION: The third floor sound booth that had readings of 95 

uR/hr on contact with the floor. The sound booth is located near 

the southwest side of the third floor. 



FIELD PHOTOGR.apHY LOG SHEET 

S~^E NAME: Lindsay Light Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 4 OF 5 

PAN:EIL0794SAA 
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DATE: 6/2/93 

TIME: 1745 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable); 

DESCRIPTION: Reading at contact near the northwest corner of the 

second floor at the east wall of the office. Readings were 250 

uR/hr. 

DATE: 6/2/93 

TIME: 1830 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY; 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: The third floor northeast office on contact with the 

east wall. Readings v/ere 10 uR/hr. 
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FIELD PHOTOGRAPHY LOG SHEET 

SITE NAME: Lindsav Light Company 

U.S.EPA ID: TDD: T05-9305-014 

PAGE 5 OF 5 

PAN:EIL0794SAA 

DATE: 6 / 2 / 9 3 

TIME: 1 8 4 5 

DIRECTION OF 
PHOTOGRAPH: 
North 

WEATHER 
CONDITIONS: 
N/A 

PHOTGORAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: The reading was collected inside a sound booth located 

on the fourth floor and is near the southwest section of the floor. 

The reading was 200 uR/hr. 

DATE: 6/2/93 

TIME: 1845 

DIRECTION OF 
PHOTOGRAPH: 
West 

WEATHER 
CONDITIONS: 
N/A 

PHOTOGRAPHED BY: 
Ron Bugg 

SAMPLE ID 
(if applicable): 

DESCRIPTION: A hallway leading into a sound booth located on the 

fourth floor. The reading at that point was 350 uR/hr. 
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APPENDIX B 

THORIUM DECAY SERIES 
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•Thl i •<pr<t tken d a i c r i b t i ch« %ttt nunb<r of *ny m t a f t In t h t i i t r i o , v t \ i r t < la an l n c a | i r . 
t a a w l a : 'Jj'Th Cn) ( S«) • 7iZ 

' t n c i n i l c t a i r t f a r co pareanca i t o( 41 iLncairaclont a t cna nucLlda t c s i i f , not ca a r t | l n i l parant o( l a r t a i . 
tCoapLaa anar^y paaK wtticn wouLa ba lnco«olacalir rasolvaa by in ic ruaanci ot sodaracaly low raaolvLng povar lucti a i i c tnc lMicor 

Daca cakaa ( r a a : Ladarar . C. H., Hollandar, J . H., anU f t r t a a n . I . . Tibia of I to tooa i (ich a d . ; !<<w York; John v i l i y a Sort . 
I n c . , I9i7) and Ha|an, 0 . H. , Ztcaan. t . C . and naekln . J . L . , »tra S a n t n (US.NUL-TR-aoZ (Wi<hLn|con. S : . 
U.S. Acovtc t n a r i r Coaala i ton , 19VI.I) . 

FIGURE 1: Thorium Decay Series 

(Source: Radiological liealcii Handbook, U.S. Deparcmenc oF Healch, .r-Jr.c 

and Welfare, Revised January 1970) 
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.ID #: P A C 4 Date:_9yil/_il Time; 8:30 am 

a i f Kaffl«; Lindsey Light City; Chicago Cnty: -̂  state:li 

'J?;RCLIS #: Cost Recovery #; 60YL Region:_V 

0 021 

^e Status (1) _ NPL _ Federal _ Non-NPL_ _ RCRA . 
(2) _ Emergency Response _ Remedial _ Other 

Non-Site specific 

Activities 
Incoming Call _ Public Meeting' _ Health Consult' _ Site Visit* 
X Outgoing Call _ Other Meeting _ Health Referral _ Info Provided 
Conference Call _ Data Review _ Written Response _ Training 

_ Incoming Mail _ Other 

Requestor and Affiliation:( 1) Vernita Simon, 
Phone; 312' 886-3601 Address:_ 
City: ', State; 

OSC 

Zip Code:. 

( ). 
( ). 

contacts and Affixation 
{ ) 
( ) 

1-EPA 2-USCG 3-OTNCR FEB «-$TAT€ OIV 5-JTATI HLT 

6-OXMTr HLTN 7-CITT NLTH a-HOSPITAL 9-LAu n r o t a 10- r i t t D€M 

11-POISOH CTl 12-piiv c m 13-OTMM U' 15-OOD 

16-OOC 17-NQAA 18-OTM STATE 19-OTW OUITT 20-OTW CITT 

21-lllTL 22-CIT2 GMUP 23-CLCCT. Off 24-NIV. CO 2S-ltewS MEDIA 

'*-A«HT 27-IUVY 28-Aii rotcc 29-oEr Loa Afia 30-litC 

& 
J I - A T S M 

_ Tox Info-profile _ Worker Hlth 
Health Survellnc _ Tox Info-Nonprofll _ Adnin 
_ Disease Regstry _ Subst-Spec Resch . _ Other 

_ Health Assessment _ Health Studies 
_ Petition Assessment 
X Emergency Response _ _ _ _ 

_ Health Consultation _ Exposr Regstry _ Health Education 

Narrative gympflry- As a follow-up to the site visit to Lindsey Light, EPA 
has supplied the results of the TLO monitoring at several locations around 
the city of Chicago that nay hav« radiological contaaination. The TLD 
results were supplied as a function of exposure p«r week (24 hour exposure). 
To equate this to exposure of individuals who say receive excessive levels of 
exposure, the following procedure was used. I used 2000 hours per year for a 
worker (50 weeks p«r year, 40 hours per week). The current exposure liait is 
100 millirem per year or 0.05 area per hour. Since there are 168 hours in a 
week, any TLD with an exposure of 8.4 aillirea per week was considered J 
excessive (168 x 0.03). Using this procedure, 4 TLDs in the 161 E. Grand 
Avenue location were considered excessive. These were TLD nuabers 9021, 
9022, 9026, and 9027. 9021 and 9022 appear to be in the baseaent and it is 
unlikely that excessive exposures could occur. However, 9026 and 9027 appear 
to be within an office on the second floor. I would recomaend that either 
that office be vacated and sealed or the office be reaediated to a level that 
is considered radiologically safe (<100 aillirea per year). 
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>.tl_nn Reouired/RegcBm^ndatlonsZln^^-EroYid^: None at this time. 

Signature; ̂ i ^ ^ a ^ i S W - ^ . ^ - - - ^ ^ '^'" ^^^^^'^ ^̂ ' ' " ' ' 

Robert L. Williams, Region V (via email) 
RIMB 



LINDSAY LIGHT COMPANY RAW TLD DATA 

EXPOSURE PERIOD 31 DAYS 

TLD 
NUMBER 

161 E. GRAND 

EXPOSED 
(7/2-8/2, 1993) 

SITE BACKGROUND 

9021 
9022 
9023 
9024 
9025 
9026 
9027 
9028 
9029 
9031 
9032 
9033 

TLD#1 

3280 
182 
33 
28 
35 

199 
432 
49 
46 
17 
15 
33 

0 021 
DOSIMETER READINGS 

- P r r ^ 
(MREM/EXPOSURE PERIOD) "" 

TLD #2 TLD #3 TLD #4 TLD #5 MEAN 

3224 

245 

26 

36 

36 

183 

548 

51 

43 

14 

20 

34 

3253 

208 

32 

35 

44 

251 

436 

56 

35 

14 

16 

29 

3334 

226 

39 

42 

42 

194 

442 

46 

41. 

12 

13 

40 

2921 

190 

31 

40 

39 

185 

535 

47 

35 

• 16 

15 

35 

3202.4 

210.2 

32.2 

36.2 

39.2 

202.4 

478.6 

49.8 

40.0 

14.6 

15.8 

34.2 

LINDSAY UGHT COMPANY RELATED DOSE READINGS 
CANCER 

161 E. GRAND 

EXPOSED 
(7/2-8/2, 1993) 

SUE BACKGROUND 

TLD 
NUMBER 

9021 
9022 
9023 
9024 
9025 
9026 
9027 
9028 
9029 
9031 
9032 
9033 

NET 
DOSE PER 

HOUR 

NET 
DOSE PER 
40 HOUR 

WEEK 

NET DOSE 
PER 2000 

HOUR WORK 
YEAR 

(MREM/HR) MRfeMAVK) (MREM/YR) 

4.28929 
0.26751 
0.02827 
0.03364 
0.03768 
0.25703 
0.62827 
0.05192 
0.03875 
0.00461 
0.00622 
0.03096 

171.6 
10.7 
1.1 
1.3 
1.5 

10.3 
25.1 
2.1 
1.6 
0.2 
0.2 
1.2 

8578.6 
535.0 

56.5 
67.3 
75.4 

514.1 
1256.5 
103.8 
77.5 
9.2 

12.4 
61.9 

INCIDENCE 
RISK PER 

2000 
HOUR WORK 

YEAR 
, 

5.3E-03 
3.3E-04 
3.5E-05 
4.2E-05 
4.7E-05 
3.2E-04 
7.8E-04 
6.5E-05 
4.8E-05 
5.7E-06 
7.8E-06 
3.9E-05 

CANCER 
INCIDENCE 
RISK PER 
50 WORK 

YEARS 

2.7E-01 
1.7E-02 
1.8E-03 
2.1E-03 
2.3E-03 
1.6E-02 
3.9E-02 
3.2E-03 _ 
2.4E-03 ' 
2.9E-04 
3.9E-04 
1.9E-03 

> 

^ < j j <W<e-̂ / v/e«T^ 
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R e a d i n a s: MILLIREM PER HOUR 

D 
TLD Badge ( Badge #) 

L E G E N D 

TLD EXPOSURE 
RESULTS 

(9021)=4.28929 mrem/hr 
(9,022) =0.26751 mrem/hr 
(9023)=0.02827 mrem/hr 

^ ^ E R / \ "•^•^'^ REGION V 
EMERGENCY AND ENFORCEMENT RESPONSE BRANCH 

161 E. Grand Ave. Basement (Optumus) Figure 1 

Lindsoy Light Company 

Chicago IL 

T05-9305-0 

Not to Scale 
July 16. 199.1 
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(9024) . / 

i j 

• J (9025) 

TLD Badge (Badge #) 

L E G E N D 

TLD Results 
Reading: mi l l i rem per 

hour 
(9024)=0.03364 
(9025)=0.03768 

EMERGENCY AND ENFORCEMENT RESPONSE BRANCH 

161 E Grand Av«. 1 st Floor Rcadingt Q pt umus Flgur* 2 

Lirvteay Light Co. 

Chicago 
STATI 

IL 

SCMJI 

T05-9305^U 

^4c(toScal« 
QATI 

uweo 
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-s\.. 

• I (9029)i 

(9026) ((9023 

(9028) 

/ 

z\\i//;\ 

• 
(9031) 

(Stairs) 

1 
1 

L E G E N D 
TLD Results 

Reading: millirem per 
hour 

(9026)=0.25703 mrem/hr 
(9027)=0.62827 mrem/hr 
(9028)=0.05192 mrem/hr 
(9029)=0.03875 mrem/hr 
(9031)=0.00461 mrem/hr 
(9032)=0.00622 mrem/hr 

TLD Badge (Badge #) 

C S ^ E ^ ^ \ ^'^' ̂ ^^ REGION V 
EMERGENCY AND ENFORCEMENT RESPONSE BRANCH 

16 1 E. Grand Ave. 2nd Floor (Optumus) 

Lindsay Light Company 

Chicago 
StAtC 

IL 
s<x*a 

Figure 3 

TO5-9305-0 14 
sc^c 

Not to Scale 
w't juiv 16. l^Q" 
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R e Q d i n g S ! MILLIREM PER HOUR 

TLD BADGE (Badge #) 

L E G E N D 

TLD RESULTS 

(9033)=0.03096 mrem/hr 

EPA ^ Q ^ I ^ f - ' / J ^ U.S.EPA REGION V 
EMERGENCY AND ENFORCEMENT RESPONSE BRANCH 

161 E. Grand 3rd Floor (Optumus' 

Lindsay Light Compony 

Chicogo IL 

r- 4 
Figure 

T 0 5 - 9 3 0 5 - C 14 

Not to Scale 
**" July 16. 1995 



!«»,>, tnt t i t * 

TLO ENVILJNMENTAL MONITOR REPORT 
ROSE M A R I t TAUCHE 

DATEISSUE1P7/01/93 DATE A N N E A L £ D C 6 / 1 0 / 9 1 CUSTOMERNO. ^ ' • ^ ^ 
OATCRETURIIEI0&/2S/93 DATE REAoOS/24/99 PAGE 2 OF 3 

OOSIMETRVStRVltES 
DATE 0 6 / 2 ^ / 9 5 

AOGE 
JMBER 

I D E N T I F t C A T l O H 
DOSIMETER READINGS (mrem) 

FIRST SECOND THIRD FOURTH FIFTH 

G 
' \ 0 a ^ ' ^ -LO \ 

NUO 
A \ / c p A n c 

\ 
u: 

j u 
iX 

' : i , _ . C o , , v c . ! X i ; . C v i v U " ) y^ 3 « 2 9 40 9» I V . Z 

^-^ CV%.>;,̂ -y 

' 2 - - C.e<C"G.~' ' I 

' ^ - i - rzC^^^ 

- 2 - - ^ 0 ^ ^X ( 

SZ80 

I f tZ 

33 

28 

55 

1 9 9 

4SZ 

4 9 

4 6 

l*? 

15 

3 2 2 4 

26 

3 « 

3« 

1«3 

3«a 

51 

. 43 

"14 

20 

32»3 

206 

32 

39 

44 

211 

436 

%t 

35 

3334 

224 

39 

4 i 

42 

194 

442 

4 6 
. r< ft. 

41-

li 

2 9 2 1 

1 9 0 

^ V 

4 0 

3 9 

1K3 

33S 

4 7 

3 ) 

" i f 6 

15 

7 * 9 

9 1 . 7 

. 9 . 5 

1 0 . 8 

7 . 7 

> 5 . 9 

1 1 5 . < 

7 . 9 

9 . 8 

" ' " 5 . 2 

DOSIMETER DAMAGED FREQUENCY CODES 

BASED OM ELAPSED TIME 
FROM DATE ANNEALED TO 
DATE READ 

M -
Q -
S • 
A 

fJIONTHLY 
QUARTERLY 
SEMIANNUAL 
A U M I I A I 

CUSTOMEFI 
ATTCNTIOK 

ADDRESS 
CITY 

/^CCOLOCV t EMVIffONNENT 
SALLY I h E S / 1 2 T H FLOOR 
1 1 1 H JACKSON BLVO 
CHICAGO 

2^-'g 

. .. . IT 

• • • T : ' 

2 1 . o | 
o 

m 

3.^:-"^ 

5.V. 

20k2< 

47 .B« 

4 . 9 1 

- J 

T * * 1 cr. 
.. o:> 

I t «0604 

CD 



0 0220 

mlUinr-i^ 

TLD Badge ( Badge #) 

L E G E N D 

TLD EXPOSURE 
RESULTS 

(9021) = 4.289^uf(/hr 
(9022) =0.275,iifl[7hr 
(9023) =0.028>tfr/hr 

S ecology and environment, inc. 
Technical Attiatance Team 

Region V 

161 E, Grand Ave, Basement (Optu nus) Figure 6 

Lindsoy Light Company 

Chicago IL 

T05-9305-0 14 

Not to Scale 
""July t̂.~~v5 .̂> 
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(9024) 
\ 

f 
• J (9025) 

TLD Badge (Badge #) 

L E G E N D 

TLD Results 
Readings: MlcrafVHr 

f n r t J r f ^ 

(9024) = 0.034^urt/hr 

(9025) =0 .037 j i f f / h r 

if 
ecology and environment, Inc. 

Technical Assistance Team 
Region V 

111 W. J«d«»ngl»^, C M e ^ M m e . w«04 

161 E Grand Ave. 1st Floor Readings O p t u m u s 

srrs 
Lindsay Light Co. 

OTY 

Chicago 
STATH 

iL 

SOURCE 

Rgure 5 

SCALE 

705-3305-014 

Not to ScaJe 
OATC 

RCVUCD 
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Trrtf^ Reading: ^qJlofS^^Ry^ 

(9026) 

(9028) 
,(9027) 

(9029) 

f" 
• (9031) 

(Stairs) 

(9032) 

TLD BADGES (Badge #) 

LE 
TLD 

(9026) = 

(9027) = 

(9028) = 

(9029) = 

(9031) = 

(9032) = 

G E N D 
RESULTS^ 
0 . 2 5 7 ^ h r 
0.628^^hr 
0 .052 i^hr 
0.039 jLrWhr 
0.005'jJ^hr 
0.006 jif^hr 

i eco logy and env i ronnnent , inc. 
Technical Assistance Team 

Region V 

151 E. Grand. Ave. 2nd Floor (Optu f i us ) Figure 2 

Lindsay Light Company 

Chicago IL 

roDi 

T05-9305-0 14 

Not to Scale 
°*'^July 16. 199 
RCVISCD 
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0 022^^ 

fr̂ AUr-riiW] [ h i . 
Readings: 4 # w w m ^ 

TLD BADGE (Badge #) 

L E G E N D 

TLD RESULTS 

(9033) = 0.031^Mrt'hr 

8 ecology and environment, inc. 
Technical Assistance Team 

Region V 

161 E. Grand 3rd Floor (Optumus 

Lindsay Light Company 

Chicago IL 

Figure 5 

T05-9305-C U 

Not to Scale 
" " July 16. 1995 
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Readings: MIcro-R/hr 
10 
(Near celling 80) 

2250 (On contact with the chimney) 

250(One meter away from the chimney) 

Floor Contact readings (unless Indicated differently) 
Readings Include the correction factor 
The Instrument reads higher by a factor of 2 

L E G E N D 8 ecology and environment, Inc. 
Technical Assistance Team 

Region V 

161 E. Grand Ave. Basement (Optumus) Figure 6 

Lindsay Light Company 

Chicago IL 

Instrument: Ludlum Model 19 

T05-9305-014 

Not to Scale 
July 16.1993 



, 1 0 # : P A C 4 

S i t e Nzune; Lincisey L i g h t 

:E' LIS #:. 

ATSDR Record of Activity 

Date:_9yi4y_il Time; 8:30 am 

" City: Chicago Cnty:. 

0 0226 

StaterIL 

Cost Recovery #: 60YL Region; V 

Site Status (l) _ NPL _ Federal _ Non-NPL _ RCRA _ Non-Site specific 
(2) _ Emergency Response _ Remedial _ Other 

Activities 
Incoming Call _ Public Meeting" _ Health Consult* _ Site Visit* 
X Outgoing Call _ Other Meeting _ Health Referral _ Info Provided 

_ Conference Call _ Data Review _ Written Response _ Training 
_ Incoming Mail _ Other 

ileguestor and Affiliation; ( 1) Vernita Simon. OSC 
Phone:312 886-3601 Address: 
City;__ State: Zip Code;. 

Contacts and Affilation 
( ) 

) 

1-EPA 

6-COWTy 

11-POISOt* 

HCTH 

CTR 

16-DOE 

21-IMTL 

ARMY 

31-ATSOR 

2-USCG 

7-CtrY 

12-PRIV 

HLTH 

CITZ 

17-MOAA 

22-ClTZ GROUP 

27-MAVY 

( ) 
( ) 

3-OTHER fEO 

8-HOSPITAL 

13-OTHER 

18-OTHR STATE 

23-ELECT. OFF 

28-AIR FORCE 

4-STATE ENV 

9-LAW ENFORCE 

U-UNKNOUN 

19-OTHR COUHTY 

24-PRIV. CO 

29-DEF LOG AGCY 

5-STATE 

10-FIRE 

15-DOO 

20-OTHR 

25-MEWS 

. HLT 

OEPT 

CITY 

MEDIA 

30-MRC 

Health Assessment 
Petition Assessment 
X Emergency Response 
_ Health Consultation 

Health Studies _ Tox Info-profile _ Worker Hlth 
Health Survellnc _ Tox Info-Nonprofil _ Admin 
_ Disease Regstry ' _ Subst-Spec Resch . _ Other 
Exposr Regstry _ Health Education 

Narrative Summary; As a follow-up to the site visit to Lindsey Light, EPA 
las supplied the results of the TLD monitoring at several locations around 
the city of Chicago that may have radiological contamination. The TLD 
results were supplied as a function of exposure per week (24 hour exposure). 
To equate this to exposure of individuals who may receive excessive levels of 
exposure, the following procedure was used. I used 2000 hours per year for a 
worker (50 weeks per year, 40 hours per week). The current exposure limit is 
100 millirem per year or 0.05 mrem per hour. Since there are 168 hours .in a 
.̂ eek, any TLD with an exposure of 8.4 millirem per week was considered 
excessive (168 x 0.05). Using this procedure, 4 TLDs in the 161 E. Grand 
Avenue location were considered excessive. These were TLD numbers 9021, 
9022, 9026, and 9027. 9021 and 9022 appear to be in the basement and it is 
unlikely that excessive exposures could occur. However, 9026 and 9027 appear 
to be within an office on the second floor. I would recommend that either 
that office be vacated and sealed or the office be remediated to a level that 
is considered radiologically safe (<100 millirem per year) . 
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A_ .on ReauireH/PAcommenr̂ t̂inr.<;/Info Provided; None at.this time. 

Signature; Ŝ  ifŵf j .. JOL;^ \ ^ < Paul A. Charp, Ph.D. Date; SPptember 14, 1993 

c c : . • I X 

Robert L. Williams, Region V (via email) 
RIMB 
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• SURVEY REPORT ( 

Rill! niNfi- \ U ^ . G i a ^ : ^ ROOM: ^VeI^\r^\l <:̂ f.cg QATF- ^ I D \ ' \ \ 

Routine D Spot Check D Special D fequipm'ent D 

Survey In.strument V^"l-^t• \ o \ 0 Cc>\^c.vaW ^VAW^ Source of Ionizing Radiation 
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,iHO jYPE FORM ACTIVITY 

'•' ' V 
-

T V - i ^ I v ^ 

Ventilation: 

'\c> 5<saU 

Comments: - " ^ e 1 ^ ^ " «xl^'W o,\ ^ W gc/1-̂  

n ^ f O-• Oak 1/^^\VH C " ^̂  ^' " > 

SURVEY FINDINGS 

AREA 

1 

1 
1 

Background 

RECOMMENDATIONS: 

r._di3t!3n J - .̂ tv J in . *?O. ; 



^ SURVEY REPORT • 

B U I L D I N G : . M ^ ^ - J J ^ H L . ROOM: ^qcWV^t^^'^'^^^e PATF- ^ ' h v \ \ 

Routine D Spot Check D Special D 
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Survey Instrument. 
, ^ 0 

VNX̂"̂  \0\0 C^\s\^c.s4 %\I\''1^ 

Equipment D 

Source of Ionizing Radiation 
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- ' • TYPE 
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FORM 

iWVlolW^ 

ACTIVITY 

Ventilation: 

Comments: ~ " h k e ka'rg • ^^l^^ls^ a \ ^ W O/ffc/: 

V ^fl.ci\a tfi£.'̂ S<^u«;t<:- V ^ V 

MlM^T-ti-^V:;^ SURVEY FINDINGS 

AREA 

Background 

RECOMMENDATIONS:. 

i^voiation Tafdt ; ; . , ; - : :3S. inc. 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION 5 

77 WEST JACKSON BOULEVARD 
CHICAGO, IL 60604-3590 

REPLY TO THE ATTENTION OF; 

HSE3-5J 

;•• 5 2 1 9 9 3 
Mr. Ron Steele 
Building Manger 
205 East Grand Avenue 
Chicago, Illinois 60611 

RE: Lindsay Light Building 
161 East Grand Avenue 
Chicago, Illinois 

Dear Mr. Steele: 

As you may recall, the U.S. Environmental Protection Agency 
(U.S. EPA) placed twelve thermoluminescent dosimeter (TLD) badges 
in your building on June 30, 1993 to monitor radiation levels in 
work spaces and removed them after a month. TLD results for the 
locations shown on the enclosed figures were as follows: 

Background 

TLD # 
9021 
9022 
9023 
9024 
9025 
9026 
9027 
9028 
9029 
9031 
9032 
9033 

millirem 
per hour 

4.29 
0.27 
0.028 
0.033 
0.037 
0.26 
0.63 
0.052 
0.039 
0.0046 
0.0062 
0.031 

millirem 
per year 
8,579 

535 
56 
67 
75 

514 
1257 
104 
78 
9 

12 
62 

These work space results were compared to background and to the 
Nuclear Regulatory Commission (NRC) regulations in the new Title 
10, Part 20.1301, Code of Federal Regulations of 100 millirem per 
year and 2 millirem per hour for individual members of the 
general public. Your TLD results did exceed these relevant NRC 
levels in five locations. 

In the opinion of U.S. EPA's Regional Radiation Expert and 
Superfund Toxicologist, these conditions present a threat to 
persons working in the contaminated areas. Since this 
contamination is limited to the indoors, it can not be remediated 

Printed on Recycled Paper 
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under U.S. EPA's Superfund program. The Superfund law usually 
applies to releases of hazardous substances into the outdoor 
environment. We do think it would be prudent to decontaminate and 
whenever possible reduce exposure by limiting exposure times, 
increasing the distance between work sites and exposure points, 
and using furniture or other items as absorbers. Also, the Agency 
for Toxic Substances and Disease Registry (ATSDR) recommended 
vacating and sealing the President's office on the second floor 
or remediating it to a radiologically safe level. A copy of 
ATSDR's recommendation is enclosed, which we understand you are 
already following. Furthermore, we would like to reiterate that 
the janitor's supplies should remain away from the chimney. 

U.S. EPA would still be willing to advise, review any cleanup 
plans and survey remediated areas at no charge, if you decide it 
is prudent to take any action. If you need additional information 
or want to discuss this matter further, please contact Verneta 
Simon at (312) 886-3601. 

Acting Associate Division Director 

Enclosures 

cc; Candy Morin, Illinois Environmental Protection Agency 
Tim Runyon, Illinois Department of Nuclear Safety 
Lafayette Robertson, City of Chicago 
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bcc; Larry Jensen, AT-18J 
Marc Radell, CM-3T 
Frank Rollins, HSE3-5J 
Verneta Simon. HSE3-5J 
Heidi Valetkevitch, P-19J 
Patricia Van Leeuwen, HSRL-5J 
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63!2 Wesr Oakton Street. 

Morton G.'.\ r. IL 60053-2723 

708-965-1999 

Fsx 7c.o-965-,"99/ 

May 9 , .1994 

Ron Steele 
161 East Grand 
Chicago, IL 60611 

Re; Thoron Measurements 

VIA FAX 312-467-0867 

Dear Ron; 

This letter summarizes the discussions I have had with the 
Department of Labor (OSHA), the EPA and the NRC, regarding 
interpretation of the thoron standard being used as the basis for 
the proposed notice of violation and civil penalty at 161 East 
Grand which.you and I discussed in our April 4, 1994, telephone 
conversation. 

In this April 4 conversation you told me that you had been 
informed by Barbara Smith of osHA that thoron measurements 
exceeded what she thought was the applicable standard and that a 
civil penalty of $7,000 was being proposed. When I spoke with 
Ms. smith, she discussed the standard that she thought was 
applicable with me and told me that there would be a close-out 
meeting at 161 East Grand on April 13th. 1 told Ms. Smith that 
she was misinterpreting the standard which was for thoron 
daughters and that I did not think that the highest 
concentration, she reported at 161, 18 pCi/1 exceeded v;hat I 
thought was the applicable standard for thoron concentrations. 
Ms. Smith provided me with the telephone number cf Kevin 
Cummings, the individual at the OSHA laboratory in Salt Lake city 
who had provided her with the monitoring devices, results, and 
assistance in interpreting the standard. 

Kevin Cuiunings told me that Larry Jensen of the USEPA had 
provided guidance in interpreting the standards and the custom 
electret device OSHA used measured thoron and its daughters. We 
contacted RadElec, the device vendor who stated that the device 
measured only thoron gas and was insensitive to thoron daughters. 
When I explained that Jensen was in error, Cummings began to talk 
about many different types of hazards to which workers might be 
exposed. When I pointed out that these were not applicable 
concerns in this building he acknowledged he had been in error. 
Cummings then mentioned that he had received one day of training 
in interpreting radon results from a man who worked for Hal 
Langner at Rust Geotech in Boulder, Colorado. I offered to place 
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a conference call so that he, I and Mr. Langner could a.scuss Mr. 
Cummings interpretation of the result. He refused to participate 
in the conference call and hung up. I spoke with Mr. Langner at 
Rust Geotech and then placed a conference call to Bob Curtis, Mr. 
Cummings' supervisor and Mr. Cummings. Mr. Cuip.Tiings said he had 
not wanted to remain on the line to be embarrassed by his lack of 
knowledge and then continued to persist in stating that he was 
right in his interpretation of the results. Over a period of 
several days I had three more conversations with Mr. Curtis 
regarding results. He at first asked that I provide him with the 
name of the person who wrote the NRC regulations from which the 
standard comes. I told him that the regulations were written by 
an international standard setting organization more than 25 years 
ago and what he thought was leading edge science v/as ir.ainstream 
health physics. I provided him with the names and telephone 
numbers of current and retired NRC staff members who have some 
responsibility for the standards. After several additional, 
conversations Mr. Curtis acknowledged that the interpretation of 
NRC staff was closer to mine than to Larry Jensen's but that the 
final decision regarding compliance or noncompliance remained in 
the hands of Barbara Smith. 

I called Larry Jensen at the EPA and spoke with him about radon 
and thoron standards. Mr, Jensen stated that he was confused by 
the standards and had never been able to understand them. When I 
asked him if he was not the region's radon expert, he at first 
dissembled and then acknowledged that he was the lead person on 
radon in EPA Region V. I brought up the .subject of 161 East 
Grand, and Mr. Jensen said that when the EPA counsel had informed 
Superfund that it lacked jurisdiction at 161 East Grand, he, 
because of his perception of a substantial health hazard to 
individuals on the job, had to turn the file over to OSHA. i 
have heard an unsubstantiated story from another regulatory 
agency that Mr. Jensen may have referred these files to OSHA in 
the hope that if a substantial hazard to workers in the building 
could be demonstrated, the EPA would be forced to reverse their 
decision and permit Superfund action against 161 East Grand. 

When I spoke with Ms. Smith on April 28, she told ms that 
decisions regarding noncompliance had not yet been decided and 
that she was planning to use a equilibrium factor at the extreme 
limit of the range reported in the literature. She also told me 
that she planned to revisit 161 East Grand to determine if 
Optimus was an owner of the building. I asked her to notify you 
and me at that time indicating that we would like to be present 
when she revisited. 

Although I don't think a violation has occurred, it is becoming 
apparent that if the Department of Labor continues to persist in 
attempting to identify an item of noncompliance, they are 
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beginning to recognize that you, the building owner are not the 
employer of the individuals in the spaces where measurements were 
made. This may be an attempt to try to cite one of the tenants 
in the building for noncompliance rather than you as the building 
owner. 

I recommend that we be as aggressive as possible in dealing with 
this issue and take action necessary to prevent its recurrence in 
the future. A helpful step will be our making independent 
measurements of thoron daughter concentrations. This will 
provide a direct measurement of what has been a disputed estimate 
of concentration. I would like to schedule the thoron daughter 
measurements "tomorrow, before Ms. Smith returns to 161 East 
Grand. If you have any questions or would like additional 
information, please call me at 708-965-1999. 

Sincerely, 

E l i A. P o r t , CIH, CHP, P.E, 
Bt6ele02.tef 
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U.S.Department of Labor 
Occupational Safety and Health Administration 

Calumet City Area Office 
1600 167th Street, Suite 12 
Calumet City, Illinois 60409 

(708) 891-3800 

May 9, 1994 

161 E. Grand association 
161 E. Grand Avenue 
Chicago, IL 60611 

The results of the samples taken at the 161 E. Grand site on 
2/23/94 indicated that employees in the facility were exposed to 
radon 220 (thoron) at levels above the normal background execpted 
in this type of enviroment. The radon 222 (natual occurring) 
levels were below the allowable limits. The sample results are as 
follows: 

SAMPLE 

1/12/94 

SAMPLE/RADON 222 

4th floor 
(control room) 

4th floor 
(post production) 

3rd floor 
(Cleo's office) 

2nd floor 
(hallway) 

Basement 
(close to chimney) 

Basement 
(aisleway) 

CHEMICAL RESULTS PEL 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

1.2 pCi/L 

0.7 pCi/L 

1.5 pCi/L 

2.6 pCi/L 

4.4 pCi/L 

1.0 pCi/L 

Ve-vn.'N'j^^X 

30 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 

30 pCi/L 

C^vJ-Q. 
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2/24/94 
SAMPLE 

4th floor 
(post production) 

3rd floor 
(Cleo's office) 

2nd floor 
(Cat's office) 

2nd floor 
(president's office) 

1st floor 
(Terry's desk) 

Basement 
(Lunchroom) 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

Radon 222 

Radon 220 

1.2 pCi/L 

13.0 pCi/L* 

30 pCi/L 

9.0 pCi/L 

30 pCi/L 

9.0 pCi/L 

30 pCi/L 

9.0 pCi/L 

30 pCi/L 

9.0 pCi/L 

30 pCi/1 

9.0 pCi/L 

30 pCi/L 

9.0 pCi/L 

* These are the actual levels of thoron gas monitored, actual 
exposures may vary between 6-10% of the numbers presented. 

pCi/L - pico curies per liter 
Radon 222 - Radon 
Radon 220 - Thoron 
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6312 West Oakton Street 

Morton Grove, IL 60053-2723 

708-965-1999 

Fax 708-965-1991 

May 10, 1994 

Ron Steele 
161 East Grand Avenue 
Chicago, IL 60611 

Re; Thoron Measurements Results 

Dear Mr. Steele; 

The standard in 10 CFR 20, App. B, Table I, Column 20, for radon-
222 (thoron) with daughters present is 1.0 working level (WL). 
The following are the results for measurements made at 161 East 
Grand Avenue on May 10, 1994. The modified Kusnetz method used 
has been approved and is used by both the US NRC and the US EPA. 

Floor Room WL 

4 Post production 0.03 

2 Mike O'Neal 0.01 

2 Trish Lindquist 0.006 

2 Cat 0.007 

2 Outside men's room 0.007 

Field Blank <0.003 

Limit of Detection = 0.003 

These results are between 0.6-3% of the applicable standard. If 
you have any questions or would like additional information, 
please call me at 708-965-1999. 

Sincerely, 

02^ a f^^ 
E l i A. P o r t , CIH, CHP, P .E . 
steele03.let 
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*• at many universities and public li
es throughout the country. These pub-
ons may also be examined at the 
A Technical Data Center, noom N2439, 
ed States Department of Labor, 200 
.tiliition Avenue. NW., Washington. DC 
0, (2021 523-9700 or at any OSHA Re-
a.1 Office (see telephone directories 
;r United Slates Government—Ijabor 
.irLmcnt). 

VPrFNDIX I TO § 1910.95—DEFINtTIONS 

ip.sc definitions apply to the following 
i-i a."! u.sed In paraRraph.s (c) throtiRh (n) 
9 CFR 1910.95. 

ion level—An 8-lioiir time-wciRhted aver-
:e of 85 decibels measured on the A-
ale, slow response, or eqtiivalently, a 
Dse of fifty percent. 
llogram—A chart, firaph. or table result-
ig from Ul audiomctrlc test showing an 
idividual j heari.ig threshold levels as a 
unction of frequency, 
diologist-A professional, specializing in 
he study and rehabilitation of hearing, 
iho is certified by the American Speech-
..anguage-HeariiiR Association or licensed 
)y a state hoard of examiners, 
-seline audiogram—The audiogram 
igalasl which future audiograms arc com
pared. 
Itcrlon sound level—A sound level of 90 
decibels. 
jcibel (dB)—Unit of measurement of 
sound level. 
ertz (Hz)—Unit of measurement of fre
quency, numerically equal lo cycles per 
.second. 
edical pathology-A dl.sorder or disease. 
For purposes of this regulation, a condi
tion or disease affecting the ear, which 
should be treated by a physician special
ist. 
oise dose—The ratio, expre.ssed as a per
centage, of (I) the time Integral, over a 
stated time or event, of the 0.6 power of 
the measured SLOW exponential time-

averaged, squared A-weigtUed sound pres
sure and (2) the product of the criterion 
duration (8 hours) and the 0.6 power of 
the squared sound pressure corresponding 
to the criterion sound level (90 dB). 

Noi.se dosimeter—An Instrument that Inte
grates a function of sound pressure over a 
period of time in such a manner that it di
rectly Indicates a noise dose. 

otolaryngologist—A physician specializing 
in diagnosis and treatment of disorders of 
the ear, nose and throat . 

Representative exposure—Measurements of 
an employees noise dose or 8-hour time-
weighted average sound level thai the em
ployers deem to be representative of the 
exposures of other employees in the work
place. 

Sound level—Ten times the common loga
rithm of the ratio of the square of the 
measured A-weighled sound prcs-sure to 
the square of the standard reference prcs-
sure of 20 micropa-scals. Unit: decibels 
(dB). For use with this regulation, SLOW 
time respoTLse, in accordance with ANSI 
Sl.4-1971 (R1976). is required. 

Sound level meter—An Instrument for the 
measurement of sound level. 

Time-weighted average sound level—That 
sound level, which if constant over an 8-
hoiir exposure, would result in the same 
noise dose as Is measured. 

[39 FR 23502, June 27, 1974, as amended at 
46 FR 4161. Jan. 16, 1981: 46 FR 62845. Dec. 
2D. inni: 4n F R D77r,. Mar. n. 198.1: 48 FR 
29687. June 28. 1983; 54 I'll 2433:1. June 7. 
1989] 

B 1910.96 loniiing radiation. 

(a) Definition. 'i a p p l i c a b l e to th i s sec
t ion . (1) " R a i i i a l i o n " iiiclticlc.s a l p h a 
ray.s, b e t a ray.s, g a m m a rays . X- rays , 
n e u t r o n s , h igh - speed e l ec t rons , h igh
speed p r o t o n s , a n d o t h e r a t o m i c pa r t i 
cles; b u t s u c h t e r m doe.s n o t inc lude 
s o u n d or rad io waves , o r visible l ight , 
or in f ra red or u l t r a v i o l e t l i gh t . 

194 

(2) " R a d i o a c t i v e m a t e r i a l " m e a n s 
a n y m a t e r i a l w h i c h e m i t s , by s p o n t a 
n e o u s n u c l e a r d i s i n t e g r a t i o n , corpu.s-
cu la r or e l e c t r o m a g n e t i c e m a n a t i o n s . 

(3) " R e s t r i c t e d a r e a " m e a n s a n y a r e a 
access to w h i c h Is c o n t r o l l e d by t h e 

J, e m p l o y e r for p u r p o s e s of p r o t e c t i o n of 
* ind iv idua l s f rom e x p o s u r e to r a d i a t i o n 

or r ad ioac t ive m a t e r i a l s . 
(4) " U n r e s t r i c t e d a r e a " m e a n s a n y 

a r e a access t o w h i c h is n o t c o n t r o l l e d 
by t h e e m p l o y e r for p u r p o s e s of p ro 
t ec t ion of ind iv idua l s f rom e x p o s u r e to 
r a d i a t i o n or r a d i o a c t i v e m a t e r i a l s . 

(5) " D o s e " m e a n s t h e q u a n t i t y of 
ionizing r a d i a t i o n a b s o r b e d , p e r u n i t 
of m a s s , by t h e body or by a n y p o r t i o n 
of t h e body . W h e n t h e prov i s ions in 
th i s sec t ion specify a dose d u r i n g a 
per iod of t i m e , t h e dose is t h e to ta l 
q u a n t i t y of r a d i a t i o n a b s o r b e d , p e r 
u n i t of mass , by t h e body or by a n y 
p o r t i o n of t h e body d u r i n g s u c h pe r iod 
of t i m e . Seve ra l d i f f e r en t u n i t s of dose 
a r e in c u r r e n t use . D e f i n i t i o n s of u n i t s 
used in t h i s sec t ion a r e se t f o r t h in 
p a r a g r a p h s (a) (6) a n d (7) of t h i s sec
t ion. 

(6) " R a d " m e a n s a m e a s u r e of t h e 
dose of a n y ionizing r a d i a t i o n to body 
t i ssues in t e r m s of t h e e n e r g y ab
sorbed pe r u n i t of m a s s of t h e t i s sue . 
O n e r ad is t h e dose c o r r e s p o n d i n g to 
t h e a b s o r p t i o n of 100 ergs pe r g r a m of 
t t ssue (1 mi l l i rad (mrad ) :^0 .001 r ad ) . 

(7) " R e m " m e a n s a m e a s u r e of t h e 
dose of a n y ionizing r a d i a t i o n to body 
t i ssue in t e r m s of i ts e s t i m a t e d biologi
cal ef fect r e l a t ive to a do.se of 1 roen t 
gen ( r ) of X - r a y s (1 m i l l i r e m 
(mrem) -O .OOl r e m ) . T h e r e l a t i o n of 
t h e r e m to o t h e r dose u n i t s d e p e n d s 
u p o n t h e biological ef fect u n d e r con
s i d e r a t i o n a n d u p o n t h e c o n d i t i o n s for 
i r r ad i a t i on . E a c h of t h e fol lowing is 
cons idered to be e q u i v a l e n t to a dose 
of 1 r em: 

(I) A (Iijsc of 1 roctilc.fii due lo X- or 
g a m m a r ad i a t i on ; 

(II) A dose of 1 rad d u e to X-. 
g a m m a , or b e t a r ad i a t i on ; 

(III) A dose of 0.1 rad d u e to neu
t r o n s or h i g h e n e r g y p r o t o n s ; 

(iv) A dose of 0.0.5 rad d u e to par t i 
cles heav i e r t h a n p r o t o n s a n d wi th 
suff ic ient e n e r g y to r e a c h t h e lens of 
t h e eye; 

(v) If it is m o r e c o n v e n i e n t to m e a s 
u re t h e n e u t r o n flii.x, o r e q u i v a l e n t . 

t h a n to d e t e r m i n e t h e n e u t r o n dose in 
rads , a s p rov ided in subd iv i s ion (iii) of 
t h i s s u b p a r a g r a p h , I r e m of n e u t r o n 
r a d i a t i o n m a y , for p u r p o s e s of t h e p ro
visions in t h i s s e c t i o n be a s s u m e d to be 
e q u i v a l e n t to 14 mi l l ion n e u t r o n s p e r 
s q u a r e c e n t i m e t e r i n c i d e n t u p o n t h e 
body; or, if t l i c r e is su f f i c i en t i n f o r m a 
t ion to e s t i m a t e w i t h r e a s o n a b l e accu
racy t h e a p p r o x i m a t e d i s t r i b u t i o n in 
e n e r g y of t h e n e u t r o n s , t h e i n c i d e n t 
n u m b e r of n e u t r o n s p e r s q u a r e cen t i 
m e t e r e q u i v a l e n t to 1 r em m a y be esti
m a t e d from T a b l e G - I 7 : 

TABLE G- I7—NEUTRON FLUX DOSE 

EQUIVALENTS 

rJeutton energy (mill ion 
e lcc l fon volts (Mnv)) 

Thetmal. 

0 0001 

0 005 

0 0 ? 

0 1 
0 5 . . . 

1 0 
2 5 

5 0 

7.5 

10 
10 lo 30 

t^umhcr o l 
f icutrons pof 

squate 
cent imolot 

oquivalont In 
a dose o l i 

fOfn 
(neut rons/ 

c m ' l 

970 

?20 
820 

<00 

120 • 

i 3 • 

26 N 

2 9 • 

26 . 

24 . 

24 -

.; 1 0 ' 

. 1 0 " 

. 1 0 " 

. 1 0 ' 

• 1 0 -
• 1 0 ' 

. t o -
'. 1 0 ' 

• 1 0 " 
1 0 * 
1 0 " 
1(1" 

Avpi.-irje 
flux 10 

riettvor 100 
mitlirofn in 
.10 hours 

c m ' pf>f 
soc ) 

670 

500 
570 

280 

60 

30 
IB 
20 
18 
17 
17 
10 

(8) F o r d e t e r m i n i n g e x p o s u r e s lo X-
or g a m m a r a y s u p to .1 Me v., t h e dose 
l imi t s speci f ied in ( h i s s ec t i on m a y be 
a s s u m e d to be e q u i v a l e n t to t h e "a i r 
dose" . F o r t h e p u r p o s e of t h i s sec t ion 
"a i r d o s e " m e a n s t h a t t h e dose is 
m e a s u r e d by a p r o p e r l y c a l i b r a t e d ap
p r o p r i a t e i n s t r u m e n t in a i r a t or n e a r 
t h e body s u r f a c e in t h e reg ion of t h e 
liip.hcst ( losace rn lo . 

(b) Eif iosurc. of i n d i i n d u n l s to rad i 
a t i o n in r e s t r i c t ed a r e a s . (1) E x c e p t as 
p rov ided in p a r a g r a p h (b) (2) of t h i s 
sec t ion , no e m p l o y e r sl ial l po-ssess. use . 
or t r a n s f e r s o u r c e s of Ionizing radi
a t ion in s u c h .t m a n ; i c r as to c a u s e any 
ind iv idua l in a r e s t r i c t e d a r e a to re
ceive in a n y pe r iod of o n e c a l e n d a r 
q u a r t e r f rom s o u r c e s in t h e cn ip loye r ' s 
possess ion o r c o n t r o l a dose in excess 
of t h e l imi t s speci f ied in T a b l e G-18:' 
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1910.96 

CAUTION 

RADIATION ARFA 
(3) High r ad ia t ion area, (i) Each 
igh radiation area shall be conspicu-
usly posted with a sign or signs bear-
ig the radiat ion caut ion symbol and 
he words: 

CAUTION 

HIGH RADIATION AREA 
(ii) Each high radiat ion area shall be 

quipped with a control device which 
hall c i ther cause tho level of radi-
.tion to be reduced below t h a t a t 
ifhich an individual migh t receive a 
lose of 100 mill irems in 1 hour upon 
;ntry into t he a rea or shall energize a 
;onspicuous visible or audible a larm 
;ignal in such a m a n n e r t h a t t he indi-
/idual enter ing and t h e employer or a 
supervisor of t he activity are made 
iware of t he en t ry . In t h e case of a 
high radiat ion area established for a 
period of 30 days or less, such control 
device is no t required. 

(4) Airborne rad ioac t iv i ty area, (i) 
As used in t he provisions of this sec
tion, "a i rborne radioactivity a r ea" 
means: 

(a) Any room, enclosure, or operat
ing area in which a i rborne radioactive 
materials , composed wholly or par t ly 
of radioactive mater ia l , exist in con
centra t ions in excess of t h e a m o u n t s 
specified in column 1 of Tab le 1 of Ap
pendix B to 10 C F R P a r t 20 or 

(6) Any room, enclosure, or operat
ing area in which a i rborne radioactive 
materials exist in concent ra t ions 
which, averaged over t he number of 
hours in any week during which indi
viduals are in t he area, exceed 25 per
cent of t he amoimts specified in 
column 1 of Table 1 of Appendix B to 
10 C F R P a r t 20. 

(ll) Each airborne radioactivity area 
shall be conspicuou.sly posted with a 
sign or signs bearing the radiat ion cau
tion symbol described in pa ragraph 
(c)(1) of this section and the words: 

CAUTION 
AIRBORNE RADIOACrriVITY ARKA 

(5) Addi t ional requirements. 
(I) Each .a rea or room In which radio

active mater ia l is used or s tored and 
which conta ins any radioactive materi
al (o ther t h a n na tu ra l u ran ium or Iho-
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r ium) in any amoun t exceeding 10 
t imes t he quant i ty of such mater ia l 
specified in Appendix C lo 10 CFR 
Pa r t 20 shall be conspicuously posted 
with a sign or signs bearing the radi
ation caut ion symbol described in 
pa rag raph (e)(1) of this section and 
the words: 

CAUTION 

RADIOACTIVE MATERIAI^ 

(ii) Each area or room in which nat
ural u ran ium or thor ium is used or 
stored in an a m o u n t exceeding 100 
times t he quan t i ty of such mater ia l 
specified in 10 C F R P a r t 20 shall be 
conspicuously posted with a sign or 
signs bear ing t h e radiat ion caut ion 
symbol described in pa rag raph (c)(1) 
of this section and tlie words: 

CAUTION 
RADIOACTIVE MATERIALS 

(6) Con^aiTicrs. (i) Each conta iner in 
which is transporl-:d, s tored, or used a 
quan t i ty of any radioactive mater ia l 
(o ther t h a n na tu ra l u ran ium or thori
um) greater t h a n the quant i ty of such 
mater ia l specified in Appendix C to 10 
C F R P a r t 20 shall bear a durable , 
clearly visible label bearing the radi
at ion caut ion symbol described in 
pa rag raph (e)(1) of this section and 
t h e words: 

CAUTION 

RADIOACTIVE MATERIAl^ 

(ii) Each conta iner in which na tu ra l 
u ran ium or thori iun is t ranspor ted , 
stored, or used in a quant i ty grea ter 
t h a n 10 t imes t h e quan t i ty specified in 
Appendix C to 10 C F R P a r t 20 shall 
bear a durable , clearly visible label 
bcariiin the radiation caut ion symbol 
described in pa rag raph (o)(l) of this 
section and the words: 

CAUTION 
RADIOACTIVE MATERIALS 

(ill) Notwi ths tanding the provisions 
of p a r a g r a p h s (c)(6) (i) and (ll) of th is 
section a label shall not be required: 

(a) If t he concent ra t ion of t he mate
rial in t he conta iner does not exceed 
t h a t specified in column 2 of Tab le 1 
of Appendix B to 10 CFR Pa r t 20. or 
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(6) For labora tory conta iners , such 
as beakers , flasks, and tes t tubes, used 
t ransient ly in labora tory procedures, 
when the user is present . 

(iv) W h e r e conta iners are used for 
storage, t he labels required in th is sub
paragraph shall s t a t e also t he quant i
ties and kinds of radioactive mater ia ls 
in t he conta iners and the da te of 
measurement of t he quant i t ies . 

(f) Immed ia t e evacua t ion w a r n i n g 
signal—(.1) Signal characler is t ics . (i) 
The signal shall be a midfrequency 
complex soimd wave ampl i tude modu
lated a t a subsonic frequency. T h e 
complex sound wave in free space 
shall have a fundamenta l frequency 
(f,) between 450 and 500 her tz (Hz) 
modulated a t a subsonic ra te between 
4 and 5 her tz . 

(li) T h e signal genera tor shall not be 
less t h a n 75 decibels a t every location 
where an individual may be present 
whose immediate , rapid, and complete 
evacuation is essential . 

(iii) A sufficient number of signal 
units shall be installed such t h a t t he 
requirements of pa rag raph (f)(l)(ii) of 
this section are me t a t every location 
where an individual may be p resen t 
whose immediate , rapid, and complete 
evacuation is essential . 

(iv) T h e signal shall be imique in t he 
plant or facility in which it is in
stalled. 

(V) T h e min imum dura t ion of t h e 
signal shall be sufficient to insure t h a t 
all affected persons hea r t h e signal. 

(vi) T h e s ignal-generat ing system 
shall respond automat ica l ly to an initi
ating event wi thou t requir ing any 
human action to sound the signal. 

(2) Design objectives, (i) T h e signal-
generating system shall be designed to 
incorporate components which enable 
the system to produce t he desired 
signal each tiiiK! It is activated within 
one-half second of act ivat ion. 

(li) T h e s ignal-generat ing system 
shall be provided with an automat ical 
ly activated secondary power supply 
which Is adequa te to s imultaneously 
power all emergency equ ipment to 
which It is connected. If operat ion 
during power failure is necessary, 
except in those sys tems using bat ter ies 
as the pr imary source of power. 

(Hi) All components of t h e signal-
generating system shall be located to 

provide max imum pract icable protec
tion against damage in case of fire, ex
plosion, corrosive a t m o s p h e r e , or 
o the r env i ronmenta l ex t r emes consi.st-
en t with adequa te sys tem iierform-
ance. 

(iv) T h e signal-geiieratiiiR system 
shall be designed with t he min imum 
number of componen t s necessary to 
make it function as in tended , and 
should utilize componen t s which do 
not require f requent servicing such as 
lubricat ion or c leaning. 

(V) W h e r e several act ivat ing devices 
feed activating informat ion to a cen
tral signal genera tor , failure of any ac
tivating device shal l no t r ender t he 
s ignal-generator sys tem inoperable to 
act ivat ing informat ion from the re
maining devices. 

(vi) T h e s ignal-generat ing system 
shall be designed to e n h a n c e t he prob
ability t h a t a l a rm occurs only when 
immedia te evacuat ion is wa r ran t ed . 
T h e n u m b e r of false a l a rms shal l not 
be so grea t t h a t t he signal will come to 
be disregarded and shall be low 
enough to minimize personal injuries 
or excessive p roper ty damage t h a t 
migh t resul t from such evacuat ion. 

(3) Testing, (i) Ini t ial tes ts , inspec
tions, and checks of t h e signal-gener
at ing sys tem shall be made to verify 
t h a t t he fabricat ion and instal la t ion 
were made in accordance with design 
p lans and specifications and lo develop 
a t h o r o u g h knowledge of t h e perform
ance of t he system and all componenLs 
under normal and host i le condi t ions . 

(ii) Once the system has been placed 
in service, periodic tests , inspections, 
and checks shall be m a d e to minimize 
t he possibility of malfunct ion . 

(ill) Following signif icant a l t e ra t ions 
or revisions to t he sys tem, tes ts and 
checks similar to t h e initial installa
tion tesLs shall be inadi-. 

(iv) Tes t s shal l be designed to mini
mize hazards while conduct ing the 
tests . 

(V) Prior to normal opera t ion t he 
s ignal-generat ing sys tem shall be 
checked physical ly and functionally to 
a-ssure reliability and to demons t r a t e 
accuracy and per formance . Specific 
tests shall Include: 

(a) All power sources . 
(b) Cal ibrat ion and cal ibrat ion sta

bility. t o 
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(c) Tr ip levels and stabil i ty. 
(d) Continuity of function wi l l i less 

and return of required services sucli as 
AC or DC power, air pressure, etc. 

(e) Al l indicators. 
(/) Trouble intJicaVor circuits and sig

nals, where used. 
(p^ Aiir pressure (if used) 
(h) Determine that sound level of 

ihe signal is within the limit of para
graph (f)(l)(ii) of this section at all 
points that require immediate evacu
ation. 

(Vi) In addition to the initial startup 
and operating tests, periodic scheduled 
performance tests and status chocks 
must be made lo insure that the 
system is at all times operating witliin 
design limits and capable of the re
quired response. Specific periodic tests 
or checks or both shall include: 

(a) Adequacy of signal activation 
device. 

(b) Al! power sources. 
(c) Function of all alarm circuits and 

trouble indicator circuits including 
trip levels. 

(d) Air pressure (if used). 
(r) Function of entire system includ

ing operation without power where re
quired. 

(J) Complete operational tests in
cluding sounding of the signal and de
termination that souiid levels arc ade
quate. 

tvvii Periodic tests shall be scheduled 
on the basis of need, experience, diffi
culty, and disruption of operations. 
The entire system should be oper
ationally tested at least quarterly. 

(vlil) All employees whoso work may 
necessitate their presence in an area 
covered by the sign.al shall be made fa
miliar with the actual soimd of the 
signal—preferably as it sounds at their 
work location. Before placing the 
sy.slcm into operation, all employees 
normally working in the area shall be 
made acquainted with the signal by 
actual demonstration at their work lo-

' cations. 
(g) Excepti07is from posting require-

menls. Notwithstanding the provisions 
of paragraph (e) of this section: 

(I) A room or area is not required lo 
be posted with a caution sigu because 
of the presence of a sealed source, pro
vided the radiation level 12 inches 
from the surface of the source con-
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tainer or housing does not exceed 5 
millirem per hour. 

(2) Rooms or other areas in onsite 
n\cdical facilities are not required to 
be posted with caution signs because 
of the presence of patients containing 
radioactive material, provided that 
there are personnel in attendance who 
shall take the precautions netessarv to 
prevent the exposure of any individual 
to radiation or radioactive material in 
excess of the limits established in the 
provisions of this section. 

(3) Caution signs are not required to 
be posted at areas or rooms containing 
radioactive materials for periods of 
less than 8 hours: Provided. That 

(i) The materials are constantly at
tended during such periods by an indi
vidual who shall take the precautions 
necessary to prevent the exposure of 
any individual to radiation or radioac
tive materials in excess of the limits 
established in the provisions of this 
section: and 

(ii) Such area or room is subject to 
the employer's control. 

(h) Eieinptions /or radioactive ma
terials packaged far shipment. Radio
active materials packaged and labeled 
in accordance with regulations of the 
Department of Transportation pub
lished in 49 CFR Chapter I, are 
exempt from the labeling and posting 
requirements of this subpart during 
shipment, provided that the inside 
containers are labeled in accordance 
with the provisions of paragraph (c) of 
this section. 

(i) Instruction of personnel, posting. 
(1) Employers regulated by the Atomic 
Energy Commission shall be governed 
by 10 CFR Part 20 slanclards. Employ
ers in a State named in paragraph 
(p)(3) of this section shall be governed 
by the requirements of the laws and 
regulations of that Sitate. All other 
employers shall be rcgulaletl by the 
following: 

(2) All individua,ls working in or frc-
qtienting any portion of a radiation 
area shall be Infornxed of the occur
rence of radioactive materials or of ra
diation in such portions of the radi
ation area; shall be Instructed In the 
safety problcm.s associated witli expo
sure to such materials or radiation and 
in precautions or devices to minimize 
exposure; shall be instructed in the ap-
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plicable provisions of this section for 
the protection o{ employees from ex
posure to radiation or radioactive ma
terials; and shall be advised of reports 
of radiation exposure which employ
ees may request pursuant to the regu
lations in this section. 

(3) Each employer to whom this sec
tion applies shall post a current copy 
of Its provisions and a copy of the op
erating procedures applicable to the 
work conspicuously In such locations 
as to insure that employees working In 
or frequenting radiation areas will ob
serve these documents on the way to 
and from their place of employment, 
or shall keep such documents available 
for examination of employees upon re
quest. 

(j) Storage of radioactive materials. 
Radioactive materials stored In a non-
radiation area shall be secured against 
unauthorized removal from the place 
of storage. 

(k) Waste disposal No employer 
shall dispose of radioactive material 
except by transfer to an authorized re
cipient, or in & manner approved by 
the Atomic Energy Commis.slon or a 
State named in paragraph (pK3) of 
this section. 

(1) Notification of incidents—(.i) Im
mediate notification. Each employer 
shall Immediately notify the Assistant 
Secretary of Labor or his duly author
ized representative, for employees not 
protected by the Atomic Energy Com
mission by means of 10 CFR Part 20; 
paragraph (pM2) ol this section, or the 
requirements of the laws and regula
tions of States named In paragraph 
(p)(3) of this section, by telephone or 
telegraph ot any incident involving ra
diation which may have caused or 
threatens to cause: 

(I) Exposure of the whole body of 
any individual to 2.') rt-ms or more of 
radiation; exposure of the skin of the 
whole body of any Individual to 150 
rems or more of radiation; or exposure 
of the feel, ankles, hands, or forearms 
of any individual to 3T5 rems or more 
of radiation; or 

CU) The release of radioactive mate
rial in concentrations which. If aver
aged over a period of 24 liours, would 
exceed 5,000 times the limit specified 
for such materials in Table II of Ap
pendix B to 10 CFR Part 20. 

(2) Twenty-four hour nolificalion. 
Each employer shall within 24 hours 
following its occurrence notify the As
sistant Secretary of Labor or his duly 
authorized representative for employ
ees not protected by the Atomic 
Energy Commission by means of 10 
CFR Part 20; paragraph (p)(2) of this 
section, or the requirements of the 
laws and applicable regulations of 
States named in paragraph (pMS) ol 
this section, by telephone or telegraph 
of any incident involving radiation 
which may have caused or threatens 
to cause: 

(i) Exposure of the whole body of 
any individual to 5 rems or more of ra
diation; exposure of the skin of the 
whole body of any individual to 30 
rem.'i or more of radiation; or exposure 
of the feet, ankles, hands, or forearms 
to 75 rems or more of radiation; or 

(m) Reports of overexposure and ex
cessive levels and concentrations. (1) 
In addition lo any notification re
quired by paragraph (1) of this section 
each employer shall make a report in 
writing within 30 days to the Assistant 
Secretary of Labor or his duly author
ized representative, for employees not 
protected by the Atomic Energy Com
mission by means of 10 CFR Part 20; 
or under paragraph (p)(2) of this sec
tion, or the requirements of the laws 
and regulations of Stales named In 
paragraph (p)(3) of this section, of 
each exposure of an individual to radi
ation or concentrations of radioactive 
material in excess of any applicable 
limit In this section. Each report re
quired under this paragraph shall de
scribe the extent of exposure of per
sons to radiation or to radioactive ma
terial; levels of radiation and concen
tration of radioactive material In
volved, the cause ol the exposure, 
levels of concontrnlious: and corrective 
steps taken or planned to assure 
against a recurrence, 

(2) In any case where an employer Is 
required pursuant to the provlsloii.s of 
this paragraph to report to the U.S. 
Department of Labor any exposure of 
an Individual lo radiation or to con
centrations of radioactive material, 
the employer shall also notify such in
dividual of the nature and extent of 
exposure. Such notice shall be in writ
ing and .shall contain the following 
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statement: "You should preserve this 
report for future reference." 

(n) Records. (1) Every employer 
shall maintain records of the radiation 
exposure of all employees for whom 
personnel monitoring is required 
under paragraph (d) of this section 
and advise each of his employees of 
his individual exposure on at least an 
annual basis. 

(2) Every employer shall maintain 
records in the same units used in 
tables in paragraph (b) of this section 
and Appendix B to 10 CFR Part 20. 

(o) Disclosure to fonner employee of 
individual employee's record. (I) At 
the request of a former employee an 
employer shall furnish to the employ
ee a report of the employee's exposure 
to radiation as showm in records main
tained by the employer pursuant to 
paragraph (n)(l) of this section. Such 
report shall be furnished within 30 
days from the time the request is 
made, and shall cover each calendar 
quarter of the individual's employ
ment involving exposure to radiation 
or such lesser period as may be re
quested by the employee. The report 
shall also include the results of any 
calculations and analysis of radioac
tive material deposited in the body of 
the employee. The report shall be in 
writing and contain the following 
statement: "You should preserve this 
report for future reference." 

(r ' Atomic Energy Commission li
censees—AEC contractors operating 
AEC plants and facilities—AEC Agree
ment State licensees or registrants. (1) 
Any employer who possesses or uses 
source material, byproduct material, 
or special nuclear material, as defined 
in the Atomic Energy Act of 1954, as 
amended; under a license issued by the 
Atomic Energy Commission and in ac-
cordnnce with the requirements of 10 
CFR Part 20 shall be deemed to be in 
compliance with the requirements of 
this section with respect to such pos
session and use. 

(2) AEC contractors operating AF,C 
plants and facilities: Any employer 
who possesses or uses source material, 
byproduct material, special nuclear 
material, or other radiation sources 
under a contract with the Atomic 
Energy Commission for the operation 
of AEC plants and facilities and in ac-
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cordance with the standards, proce
dures, and other requirements for ra
diation protection established by the 
Commission for such contract pursu
ant lo the Atomic Energy Act of 1954 
as amended (42 U.S.C. 2011 et seq.), 
shall be deemed lo be in compliance 
with the requirements of this section 
with respect lo such possession and 
use. 

(3) AEC-agreement Stale licensees 
or registrants: 

(1) Atomic Energy Act sources. Any 
employer who possesses or uses source 
material, byproduct material, or spe
cial nuclear material, as defined in the 
Atomic Energy Act of 1954. as amend
ed (42 U.S.C. 2011 et seq.), and has 
either registered such sources with, or 
is operating under a license issued by, 
a State which has an agreement in 
effect with the Atomic Energy Com
mission pursuant to section 274(b) (42 
U.S.C. 2021(b)) of the Atomic Energy 
Act of 1954, :LS amended, and in ac
cordance with the requirements of 
that Stale's laws and regulations shall 
be deemed to be in compliance with 
the radiation requirements of this sec
tion, insofar as his possession and use 
of such material is concerned, unless 
the Secretary of Labor, after confer
ence with the Atomic Energy Commis
sion, shall determine that the State's 
program for control of these radiation 
sources is Incompatible with the re
quirements of this section. Such agree
ments currently are in effect only in 
the States of Alabama, Arkansas, Cali
fornia, Kansas, Kentucky, Florida, 
Mi.ssissippi, New Hampshire, New 
York, North Carolina, Texas, Tennes
see. Oregon. Idaho, Arizona, Color.ado. 
Louisiana, Nebraska, Washington, 
Maryland, North Dakota. South Caro
lina, and Georgia. 

(ii) Othrr .•sources. Any emplnyer who 
po.s.sc.sscs or use;; r.nliatioii sources 
other than source material, byproduct 
material, or special nuclear material, 
as defined in the Atomic Energy Act 
of 1954, as amended (42 U.S.C. 2011 et 
seq.). and h:us either registered such 
sources with, or is operating under a li
cense issued by a Stale which has an 
agreement in effect with the Atomic 
Energy Commi.ssion pursuant to sec
tion 274(b) (42 U.S.C. 2021(b)) of the 
Atomic Energy Act of 1954, as amend-
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ed, and in accordance with the re
quirements of that State's laws and 
regulations shall be deemed to be in 
compliance with the radiation require
ments of this section, insofar as his 
possession and use of such material is 
concerned, provided the State's pro
gram for control of these radiation 
sources is the subject of a currently ef
fective determination by the Assistant 
Secretary of Labor that such program 
is compatible with the requirements of 
this section. Such determinations cur
rently are in effect only In the States 
of Alabama, Arkansas, California, 
Kansas, Kentucky, Florida, Mi.ssissip
pi, New Hampshire, New York. North 
Carolina, Texas. Tennessee, Oregon, 
Idaho, Arizona, Colorado, Louisiana, 
Nebraska, Washington, Maryland, 
North Dakota, South Carolina, and 
Georgia. 

(Approved by the Office of ManaKcmcnl 
and Btidcet under control niinibpr 1218-
0103) 
[39 FR 23502, June 27, 1974. as amended at 
43 FR 49746. Oct. 24, 1978: 43 FR 51759. 
Nov. 7, 1978; 49 PR 18295. Apr. 30. 19841 

§1910.97 Nonionizinj; rniiintion. 
(a) Electromagnetic radiation—(1) 

Definitions applicable to this para
graph, (1) The term "electromagnetic 
radiation" is restricted to that portion 
of the spectrum commonly defined as 
the radio frequency region, which for 
the purpose of this specification shall 
Include the microwave frequency 
region. 

(ii) Partial body irradiation. Per
tains to the case in which part of the 
body is exposed lo the incident elec
tromagnetic energy. 

(ill) Radiation protection guide. Ra
diation level which should not be ex
ceeded without careful consideration 
of the reasons for doing so. 

(Iv) TlKr word "symbol" xs used in 
this specification refers to the overall 
design, shape, and coloring of the rf 
radiation sign shown in figure G-11. 

(v) Whole body irradiation. Pertains 
to the case in which the entire body Is 
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exposed to the incident electromagnet
ic energy or in which the cross section 
of the body is smaller than the cro.ss 
section of the incident radiation beam. 

(2) Radiation protection guide, (i) 
For normal environmental conditions 
and for incident electromagnetic 
energy of frequencies from 10 MHz to 
100 GHz, tho radiation protection 
guide is 10 mW/cm. ' (milliwatt per 
square centimeter) as averaged over 
any po.ssible 0.1-hour period. This 
means the following: 

Power density: 10 mW./ein.' for periods of 
0.1-hotir or more. 

Energy dt̂ nsily: 1 mW.-hr./cm.' (milliwatt 
hour per .square centimeter) durinc any 
O.I-hour period. 

This guide applies whether the radi
ation Is continuous or intermittent. 

(li) These formulated recommenda
tions pertain to both whole body irra
diation and partial body irradiation. 
Partial body irradiation must be in
cluded since it has been shown that 
some parts of the human body (e.g., 
eyes, testicles) may be harmed if ex
posed to incident radiation levels sig
nificantly in excess of the recommend
ed levels. 

(3) Warning symbol, (i) The warning 
symbol for radio frequency radiation 
hazards shall consist of a red isosceles 
triangle above an inverted black isos
celes triangle, separated and outlined 
by an aluminum color border. The 
words "Warning—Radio-Frequency 
Radiation Hazard" shall appear in the 
upper triangle. See figure G-11. 

(ii) American National Standard 
Safety Color Code for Marking Physi
cal Hazards and the Identification of 
Certain Equipment, Z53.1-1953, shall 
be used for color specification. All let
tering and the border shall be of alti-
rnlntim color. 

(iii) The inclusion and choice of 
warning Information or precautionary 
instructions is at the discretion of the 
user. If such information is included it 
shall ai>l)ear in the lower triangle of 
the warning symbol. 

• ^ 
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U.S. Department of Labor O c c u p a t i o n a l S a f e t y and 
Hea l t h A(Jmin i s t r a t ion 
1600 167th S t r e e t , S u i t e 
Calumet C i t y , IL 60409 
(708) 891 - 3800 
(708) 862 - 9659 (FAX) 

12 

June 1, 1994 

Ron S t e e l e 
161 E. Granti A s s o c i a t i o n 
161 E. Grand Avenue 
Chicago , IL 60611 

Dear Mr. S t e e l e : 

The results of the samples taken at the 161 E. Granid site on 
1/12/94 and 2/23/94 indicated that employees in the facility were 
exposed to radon 220 (thoron) and radon 222 at Derived Air 
Concentrations (DAC) below the Nuclear Regulatory Commission's 
Ionizing Radiation Standards published in 10 CFR 20, Table 1 of 
Appendix B. Therefore no citation concerning ionizing radiation 
will be issued. The sampling result values are a conservative 
estimate which indicate the highest expected exposure, actual 
exposures are believed to be considerably lower. The sample 
results are as follows: 

SAMPLE 

1/12/94 

SAMPLE/RADON 22 2 

4th floor 
(control room) 

4th floor 
(pos t p r o d u c t i o n ) 

3rd f l o o r 
( C l e o / s o f f i c e ) 

2nd f l o o r 
(ha l lway) 

Basement 
( c l o s e t o chimney) 

Easement 
( a i s l e w a y ) 

CHEMICAL 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

Radon 222 

RESULTS 

1.2 pCi/L 

0.7 pCi/L 

1.5 pCi/L 

2.6 pCi/L 

4.4 pCi/L 

1.0 pCi/L 

DAC 

30 pCi/L 

30 pCi/L 

30 pCi/L 

3 0 pCi/L 

30 pCi/L 

30 pCi/L 
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2/24/94 
SAMPLE 

4th floor 
(post production) 

3rd floor 
(Cleo's office) 

2nd floor 
(Cat's office) 

2nd floor 
(president's office) 

1st floor 
(Terry's desk) 

Basement 
(Lunchroom) 

Radon 222 

Radon 22 0 

Radon 22 2 

Radon 220 

Radon 222 

Radon 22 0 

Radon 222 

Radon 220 

Radon 222 

Radon 22 0 

Radon 222 

Radon 22 0 

1.2 pCi/L 

0.10 WL* 
13.0 pCi/L** 

1.5 pCi/L 

0.04 6 WL* 
5.7 pCi/L** 

2.6 pCi/L 

0.14 WL* 
18.0 pCi/L** 

3.1 pCi/L 

0.00 WL* 
0.0 pCi/L* 

1.4 pCi/L 

0.03 V7L* 

3.7 pCi/L** 

1.2 pCi/L 

0.04 WL* 
5.5 pCi/L** 

30 pCi/L 

1.0 WL 

30 pCi/L 

1.0 WL 

30 pCi/L 

1.0 WL 

30 pCi/L 

1.0 WL 

30 pCi/1 

1.0 WL 

30 pCi/L 

1.0 WL 

* - Exposure level after adjusting sample results with an factor 
of 125 pCi/L for a 6% equilibrium factor. This is a conservative 
estimate and represents the highest level expected in the building. 
Actual exposure is believed to be considerably less. 

** - Actual measurement of thoron gas sampled. 

WL - Working levels 
pCi/L - pico curies per liter 
Radon 222 - Radon , 
Radon 22 0 - Thoron 
DAC - Derived Air Concentration 
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Pursuant to 29 CFR 1910.20 you are required to provide your 
employees with a copy of these sampling results. If there are any 
additional questions regarding these sampling results, please feel 
free to contact the Calumet City Area Office. 

Sincerely, 

Gary J. Anderson 
Area Director 

GJA/bls 

cc : 
Eli Porte 
Tom Nolan 
Jim Dolan 
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161 £ (Sixand • 

Chicago, D J l 6o6n 

(312) 64,^-6112 
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205 EAST GRAND AVENUE - CHICAGO, ILLINOIS 60611 - TEL„- 3 3 " - 467-5440 - FAX: 312 - 467-0867 
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DRAFT 

' ctober 20, 1999 

Richard A. Allen, CHP 
Illinois Department of Nuclear Safety 
1035 Outer Park Drive 
Springfield, IL 62704 . 

RE: 161 East Grand, Chicago, IL 

.•ear "'̂r. Allen: 

During the week of October 11, we spoke by telephone about the 

161 Grand Avenue building, also known as Lindsay Light I. 1 a: 

providing an informal courtesy notification of the planned ac'-' -̂  

to remove a chimney. The chî .Tiney is suspected of containing 

unlicensed thorium residuals from former operations of the 

Lindsay Light Company. 

A May 1981, US EPA report discussed a basement area vith el ..".••'.ted 

exposure levels in the vicinity of the chimney. The elevated 

levels were attributed by the EPA to residual Lindsc;y Light 

material in the chimney. The ov/ner of the property has ask' ̂  -'.SSI 

to remove the chimney and any contained material. 

The 161 Grand building is not the subject of a license or c-her 

regulatory action. Nonetheless, exposure of workers and relearies 

to the environment shall be controlled so the limits in 32 lAC 



0 025ii 
Richard A. Allen, CHP ' '̂  
October 20, 1999 
Page Two 

340and 29 CFR 1910.1096 will not be exceeded. Removed material 

shall be transferred for disposal at Envirocare of Utah, I:... If 

you have any questions or require additional information, plea.T'-s 

contact me at 847-965-1999. 

Sincerely, 

Eli A. Port, CHP, CIH, P.E. 

vIOOOCI i-'\^o.|dLX; 

mL P.G: 



FAX 

I CC: 

0 02-5. 

Date 6/21/00 

Number of pages including co ver sheet 7 

TO: 

Phone 

Fax Phone 

DIANE 

Kerr-Mcgee 

405-270-3787 

FROM: 

Phone 

Fax Phone 

Ron Steele 

161 E. Grand Associates 

205 East Grand Avenue 

Chicago, Illinois 60611 

312-467-5440 

312-467-0867 

\ REMARKS: D Urgent ^ For your revievj D Reply ASAP Q Please Comment 

Diane, I'm at 708-366-1222 if you have any questions. I would like to no the status of this .since 
rhe contractor wants to be paid. 

c^^^^m^-^^'"^ ^̂  \>\^w(^^^^^^ 

\)f^^ ^ ^ ^ ^ " ^ 
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Date 6/23/00 

Number of pages including cover sheet 2 

TO: 

Phone 

Fax Phone 

Diana Bell 

Kerr -Mcgee 
Chemical LLC 

405-270-3787 

FROM: 

Phone 

Fax Phone 

Ron Steele 

161 E. Grand Associates 

205 East Grand Avenue 

Chicago, Illinois 60611 

312-467-5440 

312-467-0867 

CC: 

REMARKS: D Urgent M For your review D Reply ASAP D Please Comment 

Dear Diana, 

Attached is a letter regarding the disposal of the thorium materials from 161 E. Grand, 
Chicago,II. It certifies that they will be properly disposed of. 

Sincerely, 

Ron Steele 



!• 2 - ; 2 i ; - 3 o ? i : 00 a ;?& = : 
0 0253 

D t M Services^ Inc. 

A i i j ' k.y <L.f ij> 14 i 

. \ n / ; / / i i r t j n i i , ; . . . . 

Ann: 

W.<,K S I 

Ron .St(ff I 

i u : 5 N Jackior . 

RJv t r l 'O r t s t . I L 00.105 

HiMi .Stvi-1 

l o l t . j i t Crancl 

f ;0&•i4^^i 

- • •. : ' ' i l l U i . l i . l 

( l . ikhi hl^;l 

I i i ' i v r I 1 , ! . 

J 

r j f .M StfTMLcs. l i l t hereby agrees to fjnii.^'n eil nccfssiin, lahor. L'j.'-.iir.als. .-.ivl ^u-i.-.-c^t u\ ci>mpl;(c 

LJie lo/.osving work: 

)\j>rh^St:mmj>ry: Scr-up coniajnej ttreu urouii.f i.'ie bsss of L'i; ^'hifiiiK-;. ' .x^;eJ ^r ihe h^^ inen; Ksii.'." .•.• :l-e 

l.nek cround the base o f the chimnc> (Jcn-,ii! i i i ' ;"i ; I'-R.-I f:r;v. inside o!'c.';uiJic> ajiJ ;i> In: ti^; 

i l i ^dmi ' j ieY a; fv^sjiblc. Btlg all vva<ie m :le.\r i \ i j i j.nij ( I r a - in ,i .V̂  ((n'.ion Jruni. 

. \ ] \ .'l.'rcr^ H.-iincjaied ojid coiisujii.ibies v.iih t.hi? uofk >v:ll N- . j ispo«J .it M wosie 

A l iHtf cr»]k-lu.sioii o f the work the rcmjimn^; ol^itnnev s-ruci\jre wi l l tic sitorcc; v.jtli 2'\4 s 

If ths work r^,\nlir<;^ mJJiiinnnl l i i i i f as o'jt!i;iod \r. the !iNh<:.l..if^i<n_houdv rate CIIJJ^^< u i : i re 

3p;j|ie<l. 

Noll- DE.Ni Sciv^ctts c.ir'.not iju.-'jantcc the inicj^nt^v o f Old e.hiii'.nry at r.-.:v,plci|i.io iin_he wort _ 

.^ote 2: .-̂ 11 retjuircd i i ioniloring w i j ! he eonJui^ted bv RSSI ,ud if eopv wi i i hi.- pnv.iJeJ lo DEM Servicer '..U'or. 

coiiiplclioti<:>; the ui>rk. 

Scl iedulf : Set uy on FriJiiv, ^^X'DO, as much time HI; necdci! to eoir.pletr Hit > o.ntaiiied nrex 

.SuiurJav, 4'29.'O0, .ictus' eleoti-up iwo workers nnO one supcrMvir lor on eight hour shin 

Hour!.\ R:iU': S.^ii " 0 Ĵ ^ h'lar tor worket^. Sh2.00 ii;iJ hour I'or suporMi^'r. 

Hj.se_qd_: S.3?78c " " " 

!i iLiTP j j e aj;;.' question^ iv-g.irdm^ this propos,"\l, p!ra>c eiint'ict :nt? iit the oiTicc. (hhnk .> îu lor t.'i'? opivrrunirv 

j . ' l i i f the uKive work l i to be eo.Tiplc'.ed m D i i ib^taj i ta l and workjnrt'ih'Ve inii.noe'. to be paid as fc!lyw>. 

I \ j Tiir the iuTii oi . . . Seeatni'. t 

[ j :>' the pre^ i'lj'l.'t iier^e.'i upon v iev to' lime aiid nijreria!. .'"xd ti',.| ii" exi i rrJ s'l.o.'i 

.^0 .la\<. I'l i':ot)".|!l..''.iAi, 01 ;iri i>S5>e>iiTivnt i>i 1.50 "owili be Mr:-
A-', ' j ';rf j iv ; i i Of 3 r " ; s tn : i fn-'ii ''••r 'Mi^'inal srrf;e o! wcrk. p ln rv or specitieatij.lJ. w i l i (•«: e>^'^.l.lrd oiil> Lp.M ' ^ ; l ' , ' 

crd.'.'S f.T r.m": ;>._' \^.ll be :),i-;cd lo, > il-d.r.:'-.:: I'roni f(io .•viiiouri' t | j i i ied in I T ; proposal. .Ali chaiigt^ 'n-,...; tv .'. i - . 

(-•.lul \! iddleroiL ts' im.icor. ' Project Ma/ i i j 'or Pnnied'vaj i ie <̂  ^r^,-i.in,rf 
|^l^_-fl/k^rO 

\ (^ A 6 i . G^v'ti^*^^^ 5^"^ '̂";'c;>^V( d .^ 
(.'oulpifrit (,P.'eu..<̂ - P.-irii; 
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161 E. Grand A s s o c i a t e s 
161 E, Grand 
C h i c a g o , I I . 60611 

May 24, 2000 VIA FAX 405-270-3787 

Dan White , S e n i o r P r o j e c t Manager 
Kerr-McGee C o r p o r a t i o n 
Kerr-McGee C e n t e r 
123 Rober t S. Kerr A v e . , MT 2003 
Oklahoma C i t y , OK 73102-6406 

RE: Thorium C o n t a m i n a t i o n a t L indsay L igh t B u i l d i n g , 161 E. 
Grand 

Dear Mr. Whi t e : 

The thorium contaminated chimney at the 161 E. Grand building 
has been removed and the rubble has been transferred to ADCO 
Services Incorporated (ADCO) for ultimate disposal as 
radioactive waste at Envirocare of Utah. A copy of the ADCO 
waste manifest is attached. 

We have received the attached bill from ADCO and ask that, as 
agreed upon, Kerr-McGee issue a check to pay this bill. The 
check may be payable either to ADCO or to 161 E. Grand 
Associates. In either case, please mail the check to me at: 

Ronald Steele 
C/0 EKO, 2"'' Floor 
205 E Grand Ave 
Chicago, IL 60611 

If you have any questions or require additional information, 
please contact me at 312-467-5440. 

Sincerely, 

Ron Steele 
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ADCO Services, Inc. 
•7650 CUYOn Crv«. nnle<,- Porn. -j. i 0 4 7 7 • C7C3) i 2 ^ 1 6 6 0 f AX <7C»} 429-9;S? 

INVOICE 
CO5T0«tfi 

t 064416 Page 1 of 1 

Verbal Eli Port 
Oftoea Nc. 

LCT.NiO. 0 1 - 0 1 8 3 

DATE 
05/11/00 

161 East Grand Associates 
.a ten: Ren Steele 
161 Ease Grand Ave. 
ChicaqCi IL 60611 

161 East Grand Associates 
161 East Grand Ave. 
Chicago, IL 60611 

TS=J^S: 
Ner 10 Acdcunt NuFiber: 3582 

' ' ' . ' ' • - ' - . " ^ V '•• -' 

1 0 , 3 0 7 , 5 0 

• j.;cr!?fioV'«»b s i« •ji=;>aWr;;s3* I OISTE c* » i t ^ . ^ SPE01Ai;,RSVARp& OR COMMENTS 

X / J - 5 v » o O C/£.- OS/ lO/GOj D i s p o s a l o f S o l i d Rubble 

i 1,330 L b s . § 7 - 7 5 / L b . 

PLEASE RCTUFW GOLD COPY WITK YOUR PAYMQ.7 

F.E.I.N. #36-2652895 

i.ocn o«i»ery ' tacii j i^i oi >iCBO acoaro cur venule. Tn« cus;oi'i«< w soppiiet WiJ; f«»e no rignt ic | ADCO SERVICFft IN<^ 

2 liUXEOEOGPAYABLrTO: 

7 .75 

J^nuhr I 10 ,307.50 11 
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ATG 
FORM M l 

UNIR 

Additional Nuctear 

DRM LOW-LEVEL RADIOACTIVE 
WASTE MANIFEST 

COMTAINER AND WASTE DESCRIPTKDN 

•Jegulalofy Comnlsston (NRC) Recwlremenls for Conlrol. Transfer an 
Disposal of Radioactfte Wasle 

INC. 
NUMBER Of 
PACHAGtS' 
asoosAi. 

rONIHNERS 

E 

N f t WASTE 
VOIUME 

T̂̂^ 1.0620 
m 37.6000 

WET WASTE 

WEIGHT 

kg 453.69? 
'" 10M.00O 

S f t C M l f J O C l t A O M A I E R I A l (ofirB.P 

U 7 3 3 

5 

U.335 

NP 

PM 

NP 

ACTIVITY 

MBq 

mCi 

ALL MXniOES 

1.11J7E* f l t 

3 .»1ME-«1 

D i y K l S A L CC^fTAI^H=.H D tSCh iJ ' l iOM 

CCWTAINFR 

OE^mno7)ON 
r«jMQC]R/SC 
PERwrr 

M41I1-WI O 5" 
K l EAST«RANO 
DNKAOO, U. 

K1EUT0RAN0 
c>ncAao.L 

1C1 EAsTaRAItO 
CHICAOO, 1. 

0 t 4 t t 3 - « « 

K l EAST f lRAHO 
C H K A O O . L 

« 1 t * S T O K M O 
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! S ~ Mot. 1 t. 
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• • 
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7. 
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B J 1 M 

T . I K * 

I J I 24 
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T.tOOt) 

l i w n 

3r.a«»o 

S WASTt 
ANO 
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V;FIGHT 

W . T t U 

ZM.OMQ 

M . T 1 U 

TM.tmOQ 

M . T 1 H 
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S 0 7 t « 
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4» . tn i 
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SURFACr. 
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. 0 ^ 
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. i ' O i 

. - i - ' 
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>» 
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• P 
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KP 

« P 
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MP 
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HP 
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MF 

MP 
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HP 

HP 
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HP 

HP 
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NP 

HP 

TOTAL 

HP 
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(lbs) 

WA 

NA 

• • " 1 

01-0183 L 

3. PAGE 1 OF 1 PAGE(S) 

A. SHIPPER NAME 
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SHIPMENT (CrvUWSER 
01-O1B3 L 
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i c3 • 
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• J 1 2 4 

7 M » 

( l j t 3 4 

T . I O M 

O J I M 
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T . f D M 

0 J 1 2 4 

13 

S O U t X n C A T X W OB 

STABILIZAIIOH 
MCn iA 

100 

100 

1 » 

100 

I M 

I M 

I W 

110 

14. cucwiCAi t>escRimuN 

CHEWICAI, t<VIVll 

rtUBOLEHP 

HUHSLEHPO 

KUSBUE HP 

ftUBe(.£ MP 

RUDBUERP 

'« 

W O C H 7 

C V I H l A i r i G 

AGrhTT 

J f j C I l i 

O.W> 
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FORM 540 ADCO SERVICES, INC. 

UNIFORM LOW-LEVEL RADIOACTIVE 
WASTE MANIFEST 

SHIPPING PAPFR 

MT4C»-1n» 

cvtcA>«zAnc>i 
1C1 r A R T H C I t S 

2. (S THTS A N -EXCLUSfVe USE" S H m C M T ' 

NO 

D o e s EPA REGULATED 
WA.*nE ftEOUlRlNC * 
MAWFEST ACCOI r tPAW 
THiS SHV^WEl^T' 
ir " V n . " tFWtd« u a n i t n t Number -

TOTAt NUMOER o r 
PACtLAGtS C t N n r i E D 
O l T > i l S M A f j i r E S T 

E P A U A N T E S I N u M U & h 

5. SHlPPEf l - NAME ANO F A C H J T Y 
j M O M a W a M fFOK THE ACCOUNT O f 
ADCO ftnytccs. H C . 
1C1 CAST ORAMb 
CHICA0O.t. 

SCPtRMfT SHinUENT NLMtflER 

t1.«1«3 L 

c o m ACT 
nJPOKT 
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Agreement, 

Adco Services, (nc. reserves the right to open, inspect, and sample the 
contents of containers we accept for disposal, and if found to be other than 
stated on the Uniform Low-Level Radioactive Disp'osal Manifest, we will 
charge for any repackaging, the difference in disposal costs, or return the 
material to the generator. 

ADCO SERVICES. INC. 
Company Generator 

A A c t . ^ ^ 
Signature Signature 

T^.U^i 
Title Title 

—2. - y o CJ>-<^ • o - / ^ cx=> 

Date Date 

17650 Duvan Drive • Tinley Pork, Illinois 60477 • (708)429-1660 • Fox (708) 429-9759 



06-23-2000 11:51 708 429 9759 ADCO 
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Serv ices ; Inc 

. June 23,2000 

Mr. Ron Steele 
101 East Qrand Association 
161 East Grand Avenue 
Chicago. IL 60611 

.De^ Mr. Steele. 

This letter is to certify to you that the material contaminated with Thorium that 
was removed from your facility will and must be disposed of at a Low Level 
Radioactive Waste disposal site. As of this writing I can not give you a date as to 
when this occur. Once a radioactive waste is manifested and received by a waste 
broker, a paper trial Is started and that broker is responsible to local, state and 
federal agencies to prove, If questioned, as to location of said waste at any time. 

If you should have any further question, please feel free to contact me, 

Sincerely, 

tenWarblany \ JN 
Customer Service MaTTager 
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n Mt KERR-MCGEE 
KERR-McGEECEHTEK • PO 60X25661 • OKLAHOMA CiTf OKLAHOMA 73IJ5 

November 30, 1999 

BY FEDERAL EXPRESS 

Mr. Ronald Steele 
% EKO, Second Floor 
205 East Grand Avenue 
Chicago, IL 60611 

Re; 161 E. Grand Avenue, Chicago, Illinois 

Dear Mr. Steele: 

This letter is simply to confirm the arrangements that have been m^de with your consultant, Eli 
Port, concerning removal of certain radiological material from your building at 161 E. Grand 
Avenue, Chicago, Illinois. Kerr-McGee Chemical L.L.C. ("Kerr-McGee") agrees to reimburse 
the costs, up to a maximum of forty thousand ($40,000.00) for waste profile testing as required 
by a licensed disposal site and the transportation of such material to, and its disposal at, a 
properly licensed disposal site. Your contractor under your supervision will perform the work, 
and you will pay all other costs associated with the remediation. Kerr-McGee understands that 
you are the owner of the aforementioned real property. 

It is agreed by you that Kerr-McGee's undertaking to reimburse these costs does not constitute 
an admission or a denial by Kerr-McGee that it has any liability or responsibility for the presence 
of radiological material at or about the property at 161 E. Avenue or for its remediation. 

I would appreciate it if you would countersign this letter and return it to me. 

Very truly yours, 

George D. Christiansen 
Vice President 

AGREED TO: V W ^ . ^ ! ^ ^ ^ 3 b ^ 
Ronald Steele, ©WW^R- f frv^Nt*^ \ { ^ \ C O^^dt^'h ^ ^ ^ o c > ^ ^ 

Dated 

cc: Mark Krippel 

BCC: W.O.Green 
T.P. Goresen 
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161 E. Grand Associates 
c/o EKO 
205 E. Grand 
Chicago, IL 60611 

Mr.George D. Christianson 
Vice President 
Kerr- McGee Chemical LLC 
Kerr-McGee Center 
P.O. Box 25861 
Oklahoma City, Oklahoma 73125 

May 17,2000 

Invoice: 

Costs for disposal of radiolgical material from the building at 161 E. Grand Ave., 
Chicago, II. per attached invoice from ADCO Services, Inc. and our agreement dated 

November 30, 1999 (attached). 

$10,307.50 

-r^,, ,̂ ,:̂  . v - \ Vs v^-^-~^^^w 
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INTRODUCTION 

The purpose of this fact sheet is to provide 
community residents and other interested 
individuals with responses to questions frequently 
asked about the Lindsay Light II /RV3 North 
Columbus Drive Site cleanup. 

What is Thorium? 

Thorium is a metallic element. It is part of the 
Thorium Decay Series, which is a series of 
radioactively decaying elements. Both thorium and 
the Thorium Decay Series are found naturally. 

Where did the Thorium come from? 

Thorium used on this site probably came from 
India, Brazil, South Africa, Florida, the Carolinas 
and Idaho in an ore called Monazite. Monazite is 
found in beach and river deposits of minerals that 
eroded from larger deposits and washed 
downstream. These were mined, shipped to 
Chicago, and chemically purified to obtain the 
thorium and other elements necessary to produce 
gas mantles. Unused ore and chemical wastes are 
the site contaminants. 

How was the radiation at the site discovered? 

U.S. EPA had removed thorium contaminated soil 
from an adjacent property over several past years. 
When the ground was broken on the North 
Columbus property, U.S. EPA obtained access on 
the potential that it might also contain thorium 
contaminants. Surveys showed there was also 
contamination on this property. 

How did U.S. EPA get involved? 

U.S. EPA used its authority under the 
Comprehensive Environmental Response, and 
Compensation, Liability Act (CERCLA). CERCLA, 
also know as "Superfund," is a law designed to 

help cleanup abandoned waste facilities. Under 
CERCLA, potentially responsible parties include 
the owner and operator of a facility, any person 
who at the time of the disposal owned or operated 
the facility. In 1996, U.S. EPA ordered companies 
to conduct the cleanup activities at 316 East 
Illinois. In March 2000, U.S. EPA amended the 
Order to include the North Columbus Drive site and 
the owner of that propeiiy. 

What is U.S. EPA's cleanup level and how was 
it determined? 

U.S. EPA relied upon a soil radium standard for 
uranium and thorium sites found in Part 40, Title 
192 of the Code of Federal Regulations (40 CFR 
192). This standard is 5 picocuries per gram 
(pCi/g) of total radium (radium-226 plus radium 
228) over background in each 6-inch layer below 
ground. 5 pCi/g is 11 radioactive decays per 
minute per gram of soil. The background total 
radium level near North Columbus Drive is 2.1 
pCi/g. Therefore, the clean-up level for this site is 
5 + 2.1 or 7.1 pCi/g. 

What is involved in the cleanup? 

Contaminated soils are first located using hand
held gamma-ray detectors. These sites are 
excavated with construction equipment until the 
gamma ray detectors indicate the cleanup criterion 
had been met. Soil samples are taken to confirm 
this. U.S. EPA is then called to perform a 
verification survey, which includes independently 
performing a gamma ray survey and taking soil 
samples. Each 100 square meter (about 120 
square yard) area must meet the cleanup criterion 
of 5 pCi/g of total radium (radium-226 plus radium-
228) over background (altogether 7.1 pCi/g). If the 
cleanup criterion is met, the area is released for 
unrestricted use. If the cleanup criterion is not met, 
excavation continues until the criterion is met. 



What is the nature and extent of 
contamination? 

The primary contaminant is believed to be 
radioactive thorium, but uranium and radium have 
also been measured in these soils. All of these are 
believed to have been present in Monazite ore 
processed for thorium. 

The original survey showed contamination in an 
area about 125 feet by 125 feet in southwest part 
of the site and contamination in scattered pockets 
throughout the rest of the site. Excavations in the 
eastern and southern parts of the site have shown 
more contamination, which is now known to extend 
under the sidewalks on Columbus Drive, Illinois 
Street, and Grand Avenue. 

What is being done to remedy the 
situation? 

Contaminated soils are being excavated, put in 
metal boxes on flatbed semis and shipped via 
railroad to the licensed disposal site in Utah. The 
developer and potentially responsible parties are 
cooperating with U.S. EPA in surveying the site, 
providing health and safety surveillance, and 
disposing of the contaminated soils. 

Is the contamination contained? 

Contaminated soils on site are being removed. 
Materials have been found at the perimeter of the 
site, and under sidewalks. These will be handled 
under surveillance agreements an-' removed when 
sidewalks, streets or utilities must be worked on. 
So long as they remain covered by concrete and 
asphalt they do not present a health and safety 
concern. U.S. EPA hopes to survey perimeter 
properties in the near future. 

Some contaminated material was sent to an offsite 
landfill. U.S. EPA will require a site survey to 
determine the extent of contamination and will 
require a remediation plan. 

The City of Chicago has agreed to restiict access 
to anyone exposing or working in the soils covered 
by the sidewalks and streets. The City will give 
U.S. EPA notice of anyone proposing to work there 
and require anyone who must expose or work in 
the soils beneath the sidewalks and street to 
implement a health and safety plan, conduct 
radiation sun/eillance and dispose of any 

excavated contaminated materials. 

How long do you estimate it wil l take to 
complete the remediation? 

The remediation program will continue as long as 
necessary to remove the contamination. Originally, 
this was projected to take eight weeks, starting 
from early April. Potentially, the project may take 
longer, therefore, an exact estimated time frame 
can not given at this time. 

What is the probability that adjacent lots 
are also contaminated? 

U.S. EPA knows that there is contamination under 
some adjacent streets and in one nearby building. 
A surveillance project is contemplated for other 
perimeter properties to determine if additional 
contamination is present beyond the known sites. 

What are the potential health risks to the 
environment? 

U.S. EPA has required a health and safety plan 
that should allow site cleanup to proceed without 
danger to site workers, the general public and the 
environment. Potential health risks include 
exposure to gamma rays, inhalation of radioactive 
dusts, ingestion of contaminated soil, skin 
contamination and spreading of the contaminants 
beyond where they are now. Controls for these 
potential risks include maintaining levels As Low As 
Reasonably Achievable so that doses to workers 
are minimal and doses to the general public are 
kept to background levels. There must be no 
visible dust onsite, air concentrations to workers 
and at the fence of the property must be kept below 
regulatory levels, workers onsite must not pick up 
contaminated soil on their skin or clothes, and 
vehicles or equipment leaving the site must not 
contain radioactivity above regulatory levels. Other 
measures to control dust include the "watering 
down" of the site during working hours. 

What, If any, are the human health hazards? 

The contaminants of concern are radioactive and 
can raise the risk of cancer in specific organs and 
can raise the risk for the body as a whole. This 
may occur by exposure of the body to gamma rays, 
by ingestion and inhalation of radioactive materials, 
and by skin exposure to contaminants. Since 



radiation exposure is a statistical risk there will not 
be a certainty of cancer from exposure and there 
will be no immediate, observable reactions. 

Is there a danger to the water supply 
(ground and surface)? 

Groundwater under the site is not used for drinking. 
Additionally, the thorium materials are very 
insoluble and past measurements have not shown 
groundwater contamination. To be prudent, U.S. 
EPA plans additional groundwater measurements 
on this site. No water, whether surface water or 
ground water, will be allowed to leave the site 
without meeting release standards. 

Is there the threat of runoff? 

U.S. EPA's oversight has not shown runoff to be an 
issue. If runoff was evident, U.S. EPA would 
require that it be contained and dealt with in a safe 
and healthful way. 

0 G264 
FOR ADDITIONAL INFORMATION 

If you have questions about the information in this 
fact sheet or would like additional information about 
the Lindsay Light Sites, please contact the 
individuals listed below: 

Derrick Kimbrough 
Community Involvement Coordinator 
Office of Public Affairs (P-19J) 
(312) 886-9749 
kimbrough.derrick@epa.gov 

Verneta Simon 
On-Scene Coordinator 
Superfund Division (SE-5J) 
(312) 886-3601 
simon.verneta@epa.gov 

Fred Micke 
On-Scene Coordinator 
Superfund Division (SE-5J) 
(312)886-5123 
micke.fredrick@epa.gov 

If I walk by the site will I be in danger. 

Using radiation meters, it has been determined, 
that gamma rays on the surrounding sidewalks are 
at background levels. Required air monitoring has 
shown that concentrations are well below 
regulatory levels for the general public. Fences 
assure that a person passing by does not get dose 
enough to the contaminants to ingest them or get 
them on their skin. U.S. EPA feels that the public 
is well protected, but would take corrective 
measures, if perimeter conditions showed 
significant changes. 

WEB SITES 

This and additional updates can be found at the 
following web sites: 

www.epa.gov/region5/sites/ 

Scroll down through the list to find the Lindsay 
Light 11/RV3 North Columbus Drive site. 

U.S. EPA Region 5 
77 West Jackson Boulevard 
Chicago, Illinois 60604-3590 

(800)621-8431 

24-hour response number (312) 353-2318 

Lindsay Light site-related information is available at 
the following location: 

Harold Washington Public Library 
400 South State 
Chicago, Illinois 

Monday: 9:00 a.m. to 7:00 p.m. 
Tues. and Thurs.: 11:00 a.m. to 7:00 p.m. 
Wed., Fri., and Sat.: 9:00 a.m. to 5:00 p.m. 

Sunday: 1:00 p.m to 5:00 p.m. 

mailto:kimbrough.derrick@epa.gov
mailto:simon.verneta@epa.gov
mailto:micke.fredrick@epa.gov
http://www.epa.gov/region5/sites/
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t comes from outer space, the ground, and even from within 

our own bodies. Radiation is all around us and has been 

present since the birth of this planet. Naturally-occurring 

radioactive materials were discovered in 1896. Less than 

50 years later, the physicist Enrico Fermi split the atom, producing the 

first man-made radioactive materials. Today, both man-made and 

natural radiation are part of our lives. We use radioactive materials for 

beneficial purposes, such as generating electricity and diagnosing and 

treating medical problems. For example, Americans receive 200 million 

x-rays every year. Though radiation offers many 

benefits, exposure to it can also threaten our health 

and the quality of our environment. • We cannot 

eliminate radiation from our environment. We can, 

however, reduce our risks by controlling our exposure 

to it. This booklet discusses the major sources and 

uses of radiation, the risks from exposure, and how we can limit 

'-^m^m^^^^^^ 

and reduce these risks. 
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Matter is composed of atoms. Some atoms are unstable. As these atoms change to become 

more stable, they give off invisible energy waves or particles called radiation. 

RELATIVE OOSES FROM 

RADIATION SOURCES 

Mil l irem Doses 

There are different types of 

radiation, some more energetic 

than others. One type of radia

tion, non-ionizing radiation, 

has enough energy to move 

atoms but not enough to alter 

them chemically. This booklet 

X-rays and 
nuclear medicine 

SO miltirem (annual) 

A . 

Cosmic 
radioactivity . 
3/ miiiirent (antmal) 

atsaa laval 
iiliTeT7i'(annurii}.. • 

no naar^>>^.| 
nuclear • ^ 

powar station ^ k ' 
'-^^^^i^^^^^rMliirirm fannual) ̂ , 

discusses the most energetic 

form, known as ionizing radia

tion, which from here on will be 

referred to simply as radiation. 

We measure radiation dose in 

units called rem' (small doses 

are measured in millirem; one 

rem = 1,000 millirem). Scien

tists estimate that the average 

person in the United States 

receives a dose of about 360 

millirem of radiation per year. 

Eighty percent of that exposure 

comes from natural sources: 

radon gas, the human body, 

outer space, and rocks and soil. 

The remaining 20 percent 

comes.from man-made 

radiation sources, primarily 

medical x-rays. 

Over 80 percent of our exposure to 

radiation comes from natural sources. 

Our own bodies, which contain the 

radioactive element potassium, 

account for I i percent of our total 

exposure. Another three percent of our 

exposure to radiation comes from 

consumer products. Many of the 

sources of radiation shown here are 

discussed in this booklet. 

The average a n n u a l r a d i a t i o n e x p o s u r e f o r a p e r s o n l i v i n g in t h e U.S.A. is 3 6 0 m i l l i r e m . 

' Oiher countries, as well as the 

scientific community in the U.S., 

measure radiation dose in units 

called sieverts. 

) 
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T /. When radiation penetrates a 

human cell, it may damage molecules 

in its path. T 2. If a DNA molecule is damaged, 

the chromosome containing that DNA 

molecule may break apart. 

A DNA MOLECULE 

• 3. The chromosome may 

then recombine abnormally. 

This change in chromosome 

structure may lead to the 

death of the cell or the 

formation of a cancerous cell. 

m 

RISKS FROM EXPOSURE 

TO R A D I A T I O N 

Radiation is a carcinogen. 

In this respect, it is similar to 

many hazardous chemicals 

found in the environment that 

can cause cancer. It may also 

cause other adverse health 

effects, including genetic defects 

in the children of exposed par

ents or mental retardation in the 

children of mothers exposed 

during pregnancy. However, the 

risk of developing cancer due to 

radiation exposure is much 

higher than the risk of these 

other effects. 

Much of our knowledge about 

the risks from radiation is based 

on studies of over 100,000 

survivors of the atomic bombs 

at Hiroshima and Nagasaki. 

In these studies, which have 

continue.'' over the last 40 years, 

scientists have been able to 

observe the effects of a wide 

range of radiation doses, includ

ing doses comparable to an 

average person's lifetime dose 

from naturally-occurring back

ground radiation (about 20,000 

millirem). We have learned 

many things from these studies. 

The most important are; 

D The more radiation dose 

a person receives, the 

greater the chance of 

developing cancer. 

0 It is the chance of cancer 

occurring, not the kind 

or severity of cancer, that 

increases as the radiation 

dose increases. 

0 Most cancers do not appear 

until many years after the 

radiation dose is received 

(typically 10 to 40 years). 

Current evidence suggests that 

any exposure to radiation poses 

some risk, i.e., there is no level 

below which we can say an 

exposure poses no risk. For 

the entire dose of radiation we 

accumulate over a lifetime 

from natural background 

radiation, the risk of develop

ing cancer is estimated to be 

about one in one hundred. 

Based on this estimate, several 

percent of ail fatal cancers 

in the U.S. are caused by 

background radiation. The 

additional contribution from 

all man-made sources of radia

tion is much smaller. 
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Naturally-occurring radiation accounts for approximately 80 percent of our exposure. 

Most of our exposure is to indoor radon, followed by radiation from 

outer space and from the earth's crust. 

) 

Radon accounts for over half of the 

radiation dose we receive. It can enter 

a house through cracks in basement 

walls or floors, construction joints, or 

gaps around pipes. Nearly one out of 

every 15 homes in the United States is 

estimated to have elevated radon levels. 

RADON 

Fifty-five percent of our expo

sure to natural sources of 

radiation usually comes from 

radon. Radon is a colorless, 

tasteless, and odorless gas that 

comes from the decay of ura

nium found in nearly all soils. 

Levels of radon vary throughout 

the country. Radon usually 

moves from the ground up and 

migrates into homes and other 

buildings through cracks and 

other holes in their founda

tions. The buildings trap radon 

insirle, wher? it accumulates 

and may become a health 

hazard if the building is not 

properly ventilated. 

When you breathe air contain

ing a large amount of radon, 

the radiation can damage your 

lungs and eventually cause lung 

cancer. Scientists believe that 

radon is the second leading 

cause of lung cancer in the 

United States. It is estimated 

that 7,000 to 30,000 Americans 

die each year from radon-in

duced lung cancer. Only smok

ing causes more lung cancer 

deaths and smokers exposed to 

radon are at higher risk than 

nonsmokers. 

CONTROLLING THE 

RISKS FROM R A D O N 

EXPOSURE 

Radon is found all over the 

United States. Scientists estimate 

that nearly one out of every 15 

homes in this country has 

radon levels higher than four 

picocuries per liter, the level 

above which EPA recommends 

that homeowners take correc

tive action. Picocuries per liter 

is how radon in the air is 

measured. Testing your home 

is the only way to know if you 

and your family are at risk 

from radon. 

Testing for radon is easy and 

only takes a few minutes of your 

time. There are many kinds of 

low-cost, "do-it-yourself," 

EPA-approved or state-certified 

radon test kits available through 

the mail or from retail outlets. 

You can also hire a professional 

to do the testing. EPA recom

mends choosing a state-certi

fied and/or EPA-listed 

measurement company. 
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M A N - M A D E R A D I A T I O N % 

Since the discovery of radiation, people have benefited from the use of radiation in medicine 

and industry. Man-made sources of radiation account for about 20 percent of our 

total exposure to radiation. 

X-rays are a type of radiation 

and are also an important tool in 

medical diagnoses. Doctors and 

patients should weigh the benefits 

and risks of medical treatment 

involving radiation. 

R A D I A T I O N IN MEDICINE 

Radiation used in medicine is 

the largest source of man-made 

radiation to which people in 

the United States are exposed. 

Most of our exposure is from 

diagnostic x-rays. Physicians use 

x-rays in more than half of all 

medical diagnoses to determine 

the extent of disease or physical 

injur)-. Radiation is also used in 

cancer treatments, where pre

cisely targeted radiation 

destroys diseased cells without 

killing nearby healthy cells. 

Radiopharmaceuticals, another ' 

medical treatment, are used to 

locate tumors in a patient's 

body and to treat cancer. One-

third of al! successful cancer 

treatments involve radiation. 

CONTROLLING THE 

RISKS OF M E D I C A L 

RADIAT ION 

The Food and Drug Adminis

tration (FDA) and other 

federal and state agencies 

regulate medical procedures 

that use radiation. EPA and 

these agencies also issue 

guidance designed to reduce 

unnecessary use of radiation 

in diagnosis and treatment 

and to ensure that technicians, 

equipment, and techniques 

meet standards that minimize 

radiation exposure. 

Patients and health care pro

viders must make the decision 

to use radiation on a case-by-

case b isis. Since any radiation 

exposure carries some risk, it is 

necessar)- to decide whether 

the benefits of radiation justif)' 

its use. Before receiving x-rays 

or any other type of medical 

treatment involving radiation 

exposure or dose, it is sensible 

to discuss the need for and 

benefits of the procedure 

and its alternatives with 

your physician. 
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NUCLEAR POWER 

Nuclear power reactors, whicfT 

use uranium, supply the 

United States with about 20 

percent of its electricity. Our 

ability to produce power using 

radioactive materials reduces 

our reliance on fossil fuels. 

Nuclear power plant opera

tions account for less than a 

hundredth of a percent of the 

average American's total 

radiation exposure. Workers at 

nuclear power plants receive 

higher doses of radiation, but 

the overall risk to the popula

tion is extremely low. 

CONTROLLING 

THE RISKS OF 

NUCLEAR POWER 

In 1979, EPA issued environ

mental standards that protect 

the public from radiation from 

the many kinds of facilities that 

contribute to the production of 

electricity through the use of 

nuclear c n ^ ^ . Additionally, 

1987, WA issued ghidance 

foryiSlecil^eacies to u l ^n 

the dCTelopment of radiatior 

exKisure standards for workers^, 

fse standards limit the 

bunt of radiatiorLrfjarwork-

&CJs5'̂ c<licirie<>ntKlear power, 

inauSt^nTuning, and waste 

management may receive. 

Finally, in 1989, under the 

Clein Air Act, EPA published 

standards limiting radionuclide 

emissions from all Federal and 

industrial facilities. 

The Nuclear Regulator)' 

Commission (NRC) is the fed

eral agency responsible for 

implementing EPA's radiation 

exposure standards through 

regulation of nuclear power 

reactors and many other uses of 

radiation. The Department of 

Energy (DOE) also implements 

these standards at facilities 

under their super\'ision. 

RADfOCbGiCAL 

^EMERGENCIES 

' V-^ Although accidents at nuclear power 

. \'!\ plants are rare, past emergencies have 

\^^ contributed to ptiblic perceptions that 

yS:\ nuclear power is unsafe. One such 

/•^''; 1 emergency was the release of 

;"*;•'J? radioactive material from the nuclear 

reactor core at Three Mile Island 

(TMl)inl979. 

Since the TMl accident, the NRC has 

strengthened regidations governing 

plant design, training, and operations. 

' In addition, all domestic iwclear power 

plants now must have emergency plans 

that protect the public from radiation 

exposure. EPA determines the exposure 

level at which actions to protect the 

public in the event of a release or 

potential release of radioactive 

material into the environment are 

recommended. Se\'eral federal agetides 

respond to radiological emergencies, 

including EPA, NRC, the Federal 

Emergency Management Agency, 

the DOE, the Department of Health 

and Human Services, and the 

Department of Agriculture. In 

addition, slate and local governinents 

have primary responsibility for 

protecting the public and environment 

in the case of a radiological emergency. 

Even if a release has not occurred, a 

iniclear power plant may temporarily 

shutdown to prevent a release from 

occurring. If a release does occur, 

regulations require the facility to 

notify proper authorities. 
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The Department of Energy's nuclear 

weapons complex consists of 16 major 

sites across the United States, such as 

this one in Hanford, Washington. 

Many of these sites are contaminated 

with radioactive wastes from nuclear 

weapons production. EPA is setting 

the criteria that DOE and the states 

nill use lo clean up the contamination 

at these facilities. 

RADIOACTIVE WASTE 

Any activity that uses radioactive 

materials generates radioactive 

waste. Mining, nuclear power, 

defense, nuclear medicine, and 

scientific research all produce 

radioactive waste that must be 

disposed of properly Some ac

tivities produce low-level waste, 

which includes rags, equipment, 

and protective clothing con

taminated with radioactive 

material. Others generate more 

highly radioactive waste, such 

as used fuel from reactors or 

waste from the manufacture of 

nuclear weapons. 

Radioactive waste can remain 

radioactive for anywhere from 

days to hundreds or even thou

sands of years. If this waste is 

not properly isolated from.the 

public and the environment, it 

may contaminate air, soil, and 

water supplies. 

CONTROLLING 

THE RISKS OF 

RADIOACTIVE WASTE 

Several federal agencies and 

some states control the risks of 

radioactive v̂a,ste by establishing 

appropriate disposal regulations 

ar'' applying these to disposal 

facilities to effectively isolate 

the waste. EPA has already 

established environmental 

standards for the cleanup and 

disposal of radioactive mining 

wastes. EPA is also responsible 

for setting generally applicable 

environmental standards for 

disposal of other radioactive 

wastes, which will be imple

mented by NRC and DOE. 

Federal agencies regulate stor

age of high-level waste, which 

is currenriy placed in under

ground tanks or stored in pools 

of water. DOE is evaluating 

potential disposal sites for 

radioactive waste at Yucca 

Mountain, Nevada, and 

Carlsbad, New Mexico. These 

sites would be located thou

sands of feet underground 

and be subject to EPA perfor

mance requirements issued to 

prevent waste from escaping. In 

October 1992, Congress passed 

the Waste Isolation Pilot Plant 

(WIPP) Land Withdrawal Act. 

This Act gives EPA the respon-

sibilit)' to oversee DOE in the 

testing and operation of the 

WIPP. EPA is also charged with 

ensuring that WIPP complies 

with all federal environmental 

laws and regulations. 

In addition to these 

disposal options, the federal 

government is investigating 

new technologies and disposal 

methods to treat or dispose of 

these wastes safely. 

CONCLUSION 

Natural sources of radioactivity 

are all around us, and man-

made radioactive materials are 

a \ital part of medicine and 

industr)'. Exp •••-e to some 

radiation, natural or man-

made, is inevitable. In living 

\\ith radiation, we must 

understand the risks and 

benefits. It is also important to 

remember that many federal 

and state programs exist to 

protect the public from avoid

able exposures to radiation. 
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R E G I O N A L 
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Providing Information on EPA's Radiation Protection Programs 

REGION 1 

U.S. EPA — Region 1 
J.F.K. Federal Building 
One Congress Street 
Boston. MA 02203 
617-565-4502 

Connecticut 

Maine 

Massachusetts 

New Hampshire 

Rhode Island 

Vermont 

REGION 2 

U.S. EPA—Region 2 
26 Federal Plaza 
NewYork, NY 10278 
212-264-4110 

New Jersey 

New York 

Puerto Rico 

REGION 3 

U.S. EPA — Region 3 
841 Chestnut Street 
Philadelphia, PA 19107 
215-597-8326 

Delaware 

District of Columbia 

Maryland 

Pennsylvania 

Virginia 

West Virginia 

ISBN 0-16-036294-6 

>»780 6d"36294lH.^!' 

REGION 4 

U.S. EPA —Region 4 
345 Courtland Street. NE 
Atlanta, GA 30365 
404-347-3907 

Alabama 

Florida 

Georgia 

Kentucky 

Mississippi 

North Carolina 

South Carolina 

Tennessee 

REGION 5 

U.S. EPA —Regions 
77 West Jackson Boulevard 
Chicago, IL 60604 
312-886-6175 

Illinois 

Indiana 

Michigan 

Minnesota 

Ohio 

Wisconsin 

R E G I O N S 

U.S. EPA — Region 6 
1445 Ross Avenue 
Dallas, TX 75202-2733 
214-655-7223 

Arkansas 

Lotiisiana 

New Mexico 

Oklahoma 

Texas 

REGION 7 

U.S. EPA — Region 7 
726 Minnesota Avenue 
Kansas City, KS 66101 
913-551-7600 

Iowa 

Kansas 

Missouri 

Nebraska 

REGION 8 

U.S. EPA —Regions 
999 18th Street 
Denver, CO 80202-2405 
303-293-1713 

Colorado 

Montana 

North Dakota 

South Dakota 

Utah 

Wyoming 

REGION g 

U.S. EPA — Region 9 
75 Hawthorne Street 
San Francisco, CA 94105 
415-744-1048 

Arizona 

California 

Hawaii 

Nevada 

REGION 10 

U.S. EPA —Region 10 
1200 Sixth Avenue 
Seattle, WA 98101 
206-442-7660 

Alaska 

Idaito 

Oregon 

Washington 

.90.0.00 .\.. V••̂ •̂ •̂ •: ••-^•:te^i-../•: - 'M--^ 

:':^':^.:-..' 'r^i-i^'i:!:^i.:-^f!i^rs^c^ the U.S. Govemmenl Piintuig Office,f.^§5.r^V;;ii.v;;,; 
IIII II IIII IIII ' • •' •5' '"Su^'rintendem ofl>S1jments,' Mail Slop: SSOP. Washuigton. DC '20462-9328 ' l ; ' : ' ; . 
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1 < 
2. 
3, 
4. 
5, 
6, 
7, 
8, 
9, 

10, 
11, 
12 
13, 
14, 
15, 
16, 

2nd riuor 
161 E Grand Ave. 
Chicago, 111. 

Performed on 02/09/04 

3 4 • • 5 6 7. 8 9 lb .11 12 13 
r « 

lilL.l^VA'i'OK 

J ' " ^ 

14 15 16 17 18 19 20 21 

CPM' urad/hr' 
<10 
<10 
30 
25 
55 
200 
875 
350 
300 
250 
200 
100 
90 
15 
10 
10 

22 

17. 
18.. 
19.. 
20.1 
21.. 
22.' 
23. 
24, 
25. 
26. 
27. 
28. 
29f 
30. 
31. 
32. 

.23 24 25 
. • •• » 

CPM* 
.100 
170 
400 
800 
20,000 . 

.-; 
16,000 
2,000 
1,100 
2,100 
900 
2>000/ ; : 
1,300 ^ 
90,000 

26 27 

urad/hr 
20 
85 
150 
250 
650 
600 
600 • 
400 
300 
100 
60 
80 
65 
50 
60 

STAIKWAY 

PEî ;FOKMi:D DY: 
KadiaLJun Saft.-Ly Servicc-'S , Inc 
15tj4 A.shland Ave 
Evanstc^n, 111. 60201 
312-066-7744 

.DJU 02/13/04 

INSTRUMENTS: 

BACKGROUND: 

All CPM readings taken with a LucJluni Model 16 using an 
Eberline HP-210T. detector. All urad/hr readings taken 
with a Health Physics Instruments, Itic Model 101U. 
Tlie background in relatively uncontaminated porticjns 
of the building are 10 to 15 urad/hr. In these areas 
tlie Model 16/HP-210T background was 50-70 CPM. 

•Readings taken at the surface of the existing floor. The ilPl lOlU 
chamber center is2.'9ife" ^ rom the floor wiih instrument on floor. 

SCALE 
1" = 5 ' 



0 02S8 SURVEY REPORT 
Dave Derenzo & 

Rmi.DING:l6l E. Grand ROOM: 2nd f l o o r D A T E P 2 / 0 7 £ , 0 8 / 8 4 ""BY: E l i A. P o r t 

Routine D 

Survey Instrument. 

W ipes-L^uPSiSRf ̂ 529O/KP- 210 ^P^ "̂'̂ ' • % Equipment D 

"Dose R a t e - HPI—1010 

Ventilation: 

Comments: 

Source of Ionizing Radiation 
Natural Thorium 

TYPE FORM ACTIVITY 

AREA 

SURVEY FINDINGS 

WIPES DOSE RATE 

£ 1 Q o r n \ c./\^ i>Q_ 

^ 
IS'Wuiv ^ e>g. s&^fA-^^ 

A_£l O Q V 125c/U;, Sur-<->e,y C^iTa^i^ 

_3_EkQt. l i ^ c / U / y 

^ 4- P\nor l O S c / U m 

o F l o o r o,-tV^~r rew\out\\ o-^ t W t i liZi-C/^vi. 

^ FlcoY- rL^-t-ef r-<-<̂ '>g\Jo-) o^ V'^^e. l H 3 . c / U o 

"* F-1/Y7Y- a ^ ^ e < rP./r.ovcv| o ^ + \ l e i23.rJLl Y ^ \ V \ 

Background 

RECOMMENDATIONS: 

feSDc^/^^,^- | | 3c : -p ,n 

LA q^oy.-" ^O.S r.y "Â  DrjVlw\-l-x. a^,-!-..-!-^ C -̂̂  ^ ,S°)^ CP^C,^=v^^ 

. , , . \ r ^ 1 ] - ^ ^ ^ S - I K ^ C L ^ ^ ^ 16 ^ A O ^ e ^ A 

Radiation Safety Services, Inc. 
827 Simpson, Evanston, IL 60201 (312) 866-7744 
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L o c a t i o n Of S u r f a c e 
Wipes 

2-0, ±k_ 

2nd F l o o r 
161 E. Grand Ave 
C h i c a g o , 1 1 1 . 

Performed on 02/o:^/84 and 02/08/8A 

^ ^ 

7 



Approximate Extent Of 
Fixed Thorium Contamination 

2nd Floor 
161 E. Grand Ave, 
Chicago, 111. 

Instrument: Ludlum Model 6 / HP-210T 
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RE ^ 
:APE2 
_AN o 

FREIGHT-
ELEVATOR 

YOU ARE-
HERE 

EXIT SIGNS 
STAIR SIGN 
FIRE ESCAPE SIGNS 
HAZARDOUS MATERIALS 

© © © 

2nd FLOOR AREA 
OPTIMUS 

161 EAST GRAND AVE. 
CHICAGO, IL 60611 

"««ra" 

SCALE: 1 /16 '~1 ' 
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0 02^4 
ekoron@yahoo.com, OS;33 PM 5/23/00 -0500, Payment for waste disposal >• " 

To: ekoron@yahoo.com ' 
From: Eli Port <eport@rssinc.org> 
Subject: Payment for waste disposal 
Cc: 
Bcc: 
Attached: H:\HOME\400001\161 Grand\white01.doc,-

Ron: 

Please print the attached letter on your stationary and fax it with the waste 
manifest and a copy of the ADCO invoice to Dan White at Kerr-McGee. Send a 
copy to me and advise me of payment or correspondence with Kerr-McGee. Call 
me at 847-955-1999 if you have any questions. 

Eli 

Printed for Eli Port <eport(!rssinc .org> 

mailto:ekoron@yahoo.com
mailto:ekoron@yahoo.com
mailto:eport@rssinc.org
file://H:/HOME/400001/161
file://Grand/white01.doc
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May 23, 2000 VIA FAX 405-270-3787 

Dan White, Senior Project Manager 
Kerr-McGee Corporation 
Kerr-McGee Center 
123 Robert S. Kerr Ave., MT 2003 
Oklahoma City, OK 73102-6406 

RE: Thoriiom Contamination at Lindsay Light Building, 161 E. 
Grand 

Dear Mr. White: 

The thorium contaminated chimney at the 161 E. Grand building 
has been removed and the rubble has been transferred to ADCO 
Services Incorporated (ADCO) for ultimate disposal as 
radioactive waste at Envirocare of Utah. A copy of the ADCO 
waste manifest is attached. 

We have received the attached bill from ADCO and ask that, as 
agreed upon, Kerr-McGee issue a check to pay this bill. The 
check may be payable either to ADCO or to 161 E. Grana 
Associates. In either case, please mail the check to me at: 

Ronald Steele 
C/O EKO, 2"" Floor 
205 E Grand Ave 
Chicago, IL 60611 

If you have any questions or require additional information, 
please contact me at 312-467-5440. 

Sincerely, 
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UNITED STATES ENVIRONMENTAL PROTECTION AGENCY 
REGION V 

DATE: J / l ^ l C 1954 
0 023? 

SUBJECT: Lindf.ay Light Company Bui ld ing (161 East 
Granc! Avenue, Chicago, I l l i n o i s ) 

FROM: David K ^ , Director y 
A i r f-'anagement Div is ion 

TO: Basil Constantelos, D i rec tor 
Waste Management Div is ion 

In Mc-y 1981, Region V rad ia t ion s t a f f surveyed a bui lding at 161 East Grand 
Avenue, Chicago. This is the or ig ina l s i t e of the gas mantle manufacturer 
that la te r moved to West Chicago and whose f a c i l i t y the^e is now owne'' by 
the Kerr-McGee Chemical Corporation. The Grand Avenue bui ld ing was snown 
to be contaminated wi th thorium on portions of a l l four f loors and the 
basement. Although the bu i ld ing is a f u l l y occupied commercial bu i ld ing and 
gamma exposure levels near one work stat ion reached 400 microroentgen per 
hour at one meter from the f l o o r , the Office of General Counsel advised us 
then that EPA had no author i ty to require any act ion. Inqui r ies to f : ? 
Nuclear Regulatory Commission, the I l l i n o i s Department of Nuclear Safety, 
the Occupational Safety and Health Administrat^!on and the Ci ty of Chicago 
also established they had no author i ty to act. Consequently, we ^̂ ave dealt 
wi t ' i th is bui ld ing on an ad hoc basis since we have had cooperation of the 
tenant-owners. On December 2 , we received a ca l l from a tenant-owner seeking 
our recommendations on qua l i f i ed health physics consultant f irms to sv^er-
vise remodeling work on the second f loor . . Such work could lead to inhalat ion 
r i s ; 3 and might fu r ther spread contamination. We not i f ied the I l l i n o i s 
Dep-rtment of Nuclear Safety and the City of Chicago. The l a t t e r put a 
pol ice stop order on the project through the bui lding permit process. A 
health physics consultant has been hired to supervise work. The City w i l l 
strongly advise the tenant-owner to take certa in precautionary steps •̂ •''•'•=.<̂  
they f i n a l l y issue the bu i ld ing permit. Nevertheless, no C i t y , State or 
Federal Agency appears to have any formal power to regulate the work. 
Although the I l l i n o i s Department of Nuclear Safety and EPA radiat ion s t a f f 
hope to observe and monitor the remodeling pro ject , the larger question of 
what to do about th is rad ioact ive ly contaminated bui lding remains. Babette . 
Neuberger, Assistant Regional Counsel, has reassessed t'"e s i tua t ion ?"-:' has 
issued a preliminary opinion t h a t , indeed, EPA has author i ty to deal wi th 
t h ' s s i te through CERCLA. Based upon th i s preliminary opinion ( that opinion 
is attached) I urge you to act to deal with the tota l contami nat""! on problem 
at the Lindsay Light Company bu i ld ing . 

CP4 P- IOM n - V L f i (DO ' •> .7 ( ; i 



DAILY LOG-̂ OF 161 E. GRAND ACTIVITIES Q 0 2 ̂ 'H 

August 6. Resurveyed to confirm areas to be decontaminated. 
1/2 day ' 

August 7. Worked with laborer Norman. Removed thorium from 
basement and filled hole with concrete. Began to break floor 
on 4th floor. 9:00 to 4:30. 

August 10. Arrived at 8 o'clock and waited for the laborer to 
arrive until 9:30. When he did not arrive, went to 4th floor 
and continued breaking up the concrete floor until noon. 

August 12. Started job with laborer Todd and continued demo
lition of 4th floor concrete. Attempted to scrape thorium 
contamination with 1 1/2" plane. 10:00 to 4:15. 

August 13. Arrived at 9 o'clock and waited for Bill until 
9:30. Continued to plane the 4th floor. Began to break up 
floors in 202. 9:00 to 5:00. 

August 18. Planed 4th floor, removed most of floor in 202. 
9:15 to 5:15. 

August 19. Planed 4th floor and then sanded floor with disc 
sander. Some hot spots remained on 4th floor and need to be 
removed. Removed floor covering in 202. 9:00 to 5:15. 

August 20. Finished removing thorium from 4th floor- Some 
regions were chiseled 1/2" into subfloor planking. Began 
sanding floor in 202. Found alpha contamination was removed. 
However, gamma field still remained high. Started to remove 
floor boards to reach subfloor. 9:30 to 5:30. 

August 25i Using new saw blades, cut through floor boards. 
At request of tenant, terminated work and began to pry up the 
floor boards and clean up radioactive dust generated by 
sawing. 8:15 to 12:15. 

August 27. Removed all floor boards in 202, sanded entire 
subfloor and chiseled out remaining alpha activity in 202 
conference room. Alpha was reduced from greater than 10,000 
CPM to less than 500 CPM. Gamma field reduced over most of 
floor to 50% or less of the original values. Remaining 
activity in the subfloor planking. 12:00 a.m. to 8:45 a.m. 



DECONTAMINATION ACTIVITIES 

AT 

LINDSAY LIGHT BUILDING 
161 E. Grand Avenue 
Chicago, Illinois 
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INTRODUCTION { 

The 161 E. Grand Avenue Building housed the Lindsay Light 
Company from about 1910 to the mid-1930's. The company first 
imported and then manufactured incandescent gas light mantles 
employing natural thorium compounds and incidental to its 
operations deposited thorium materials on surfaces, particu
larly floors, of the building. 

The United States Environmental Protection Agency (EPA) re
ported on the results of several surveys performed at 161 E. 
Grand Avenue and recommended that, although there is no statu
tory requirement, the building be decontaminated where practi
cable. This recommendation was made to reduce the dose from 
radiation exposure to members of the general public v/ho v;ork 
in or frequent the building. 

The building management chose Radiation Safety Services, Inc., 
to evaluate and, where appropriate, attempt to decontaminate 
the more heavily contaminated floors in the building. This 
was to be accomplished by removal of contaminated floor sur
faces followed by replacement of the floors with new material. 
The work took place during the month of August, 1981. 

Technical Approach. 

The building management and Radiation Safety Services identi
fied areas where the gamma dose rate at 1 meter above the 
floor was 100 microrads per hour or greater. These areas were 
candidates for decontamination. 

The first step for most of the areas was the removal of the 
existing floor coverings, exposing the oak floors. These 
floors were surveyed and were frequently found to contain 
significant surface alpha contamination. The building engi
neer supplied laborers and tools with which the surface layer 
of the flooring could be removed. 

When contamination v/as found to extend to a greater depth in 
the oak flooring, the floor boards were cut and removed. Fre
quently, the subfloor, which was the original plank flooring 
in the building, was found to be badly contaminated indicating 
the oak flooring had been installed subsequent to the initia
tion of Lindsay Light operations. Since the planking was 
structural, the decision was made to attempt to chisel out 
contamination to a depth of 1/2 inch. It v;as felt that re
moval of more material might compromise the structural integ
rity of the floors. 

Where contamination did not appear to extend to a great depth 
into the. floor the floors were power sanded. The dust from 
sanding operations was controlled by the use of plastic 
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sheets. Personnel respiratory protection and hearing protec
tion was supplied to the building laborers. 

The operations were terminated at the request of an owner-
tenant. And the areas in which work had been performed were 
resurveyed. The survey reports are in Appendix A. 

Results and Recommendations 

Areas on the basement, second and fourth floor levels were 
decontaminated. The areas for decontamination were selected 
by the building management and decontamination was interrupted 
at the request of the owner-tenant. The areas decontaminated 
represent the most significant contamination for areas which 
are generally occupied and doses were significantly reduced or 
eliminated at a height of 1 meter from the floor. 

The basement pump room, which is immediately north of the 
boiler room, had a hot spot due to contaminated material used 
as fill around a pipe. The contaminated material was removed 
and the created void was filled with concrete. This reduced 
the external gamma dose from 225 microrads per hour at contact 
with the floor to 60 microrads per hour at contact and 50 
microrads per hour at 1 meter. 

The highest readings in the building were found in the base
ment in Room 8 which was not decontaminated since this is an 
area which is not occupied. If this area is to be occupied in 
the future, decontamination is strongly recommended and would 
be mandated by State law. 

The EPA reported dose rates of 800 microrads per hour at 1 
meter from the floor in the vicinity of the secretary's desk 
in Room 202. The floor covering and oak flooring were removed 
and the planking chiseled to a depth of 1/2 inch reducing the 
dose rate in the vicinity of the secretary's desk to 250 
microrads per hour at 1 meter from the floor. 

We recommend that where possible the planking be sealed with 
bituminous material to retard radon escape and that a 1/2 inch 
plate of lead be installed prior to replacement of the floor 
and floor covering. This should further reduce the dose rate 
by approximately a factor of 2. 

The conference room in 202 received treatment similar to the 
floor adjacent to the secretary's desk. This reduced the dose 
rate at 1 meter from the floor from the EPA reported maximum 
of 155 microrads per hour to a maximum of 90 microrads per 
hour. 

We recommend that the floor be sealed with bituminous material 
to retard radon escape prior to the replacement of the floor 
and floor covering material. 

I 
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On the fourth floor Streeterville post-production room the 
thin concrete floor was broken up, the oak flooring removed, 
and the planking chiseled and sanded. This reduced the dose 
rate from the 300 microrads per hour reported by the EPA to 
150 microrads per hour at 1 meter from the floor. 

We recommend that the floor be sealed with bituminous material 
to retard the release of radon from this floor. 

Although decontamination was terminated before completion, the 
most important occupied areas demonstrated a significant dose 
reduction consistent with the decontamination effort. Chang
ing space utilization, particularly in the basement, may dic
tate further decontaminations to the levels recommended by the 
EPA. It is recognized that there is a very serious trade-off 
between reductions in already low doses and the expense of 
decontamination. 
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chamber center is2.-9i&" î J'om tlie floor wi-fh instrument on floor, 

Go 



^ 

2nd Floox: 
161 E Grand Ave, 
Chicago, 111. 

Performed on 02/09/84 

hM 
V a 

1 2 3 4 5 6 7 8 9 10 11 ' 12 13 

20 21 

ELEVATOR 

f ^ 

1. 
2 . 
3. 
4. 
^ M 
6. 
7. 
8. 
9. 

10. 
11. 
12. 
13. ! 
14. 
15. 

16.1 

14 15 16 

1 CPM* 
1 __— 

60 
60 

1 70 

17 18 19 

urad/hr 
<10 
<10 
30 
25 
55 
200 
875 
350 
300 
250 
200 
100 
90 
15 
10 
10 

* 
22 

17,: 
18.. 
19,,:: 
20,: 
21. 
22, 
23. 
24, 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

23 24 V 25 

, • 3*2 
C P M * • • '• 

1 0 0 • • 

170 
400 
800 
20,000 • . 

16,000 
2,000 . 
1,100 
2,100 
900 
2,000 
1,300 
90,000 

26 

ura 
20 
85 
150 
250 
650 
600 
600 
400 
300 
100 
60 
80 
65 
50 
60 
_ — 

27 28 29 30 31 

STAIRWAY 

PERFORMED 13Y: 
Rridiat.ion Safety Servicers , ̂ *nc. 
lLii:>4 Ayhland Ave 
l-:vanst(.)M, 111. 60201 
312-8f.(>--7744 ^̂  • 

DJD 02/13/84 

INSTRUMENTS 

BACKGROUND 

All CPM readings taken with a Ludlum Model 16 using aij 
Eberline HP-21UT detector. All urad/hr rc?ading.s; takc-n 
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tho Model 16/HP-210T background was 50-70 CPM. 
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Seri^iceSj Inc. 
I7650 Duvan Drive, rinley Paik, IL 60477 • (708)429-1640 FAX (708) 429-9759 
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DISCLAIMER: Tllle 10 all materials which were previously owned t y the cuslomer or supplier coniaineO in waslo 
- - •!>!' (orni or untief Ihis conlTiicI shall b t deemed lo be vcslcd In Arico Services, Inc. 
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Seri^ices, Inc. 
' B>. 17650 Duvan Diive. linley Park. IL 60477 • (708) 429-1660 FAX (708) 429-9759 
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April 23, 1984 

Ron Klyber 
161 East Grand Associates 
161 East Grand Avenue 
Chicago, IL 60611 

Dear Ron: 

After we mailed a copy of the decontamination report to you, we 
discovered that a sentence in the first paragraph beginning on 
page 3, "The contaminated areas ranged up to 5,000 dpm/100 cm^" 
should have appeared after the first sentence in the last 
paragraph starting on page 2. The paragraph starts with 
"Low-level contamination was detected . . . ." 

At the time of the decontamination activities it was noted that 
the most substantial contamination appeared on a wall which was 
to be scraped following the completion of the activities. Do 
you still wish us to monitor scraping of the wall? 

If you have any questions, please contact me at 866-7744. 

Sincerely, 

Eli A. Port 
Certified, American Board of Health Physics 
Registered Professional Engineer (Safety) 

EAP:ts 
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6312 West Oakton Street^' 

Moaon Grove, IL 60053-2723 

7Ca-965-l999 '•' 

Fax 708-965-1991 

August 3 1 , 1992 

Matthew Babich 
Facilities Project Design Engineer 
Optimus 
161 East Grand Avenue 
Chicago, Illinois 60611 

RE: SURVEY RESULTS OF DEMOLITION PROJECT PERFORMED ON 
AUGUST 17, 1992 

Dear Matt: 

This letter summarizes the results of the thorium contamination 
survey performed at 161 East Grand Avenue by Bryan Bagg on August 
17, 1992. Results of the survey indicate that no thorium 
contamination below detection'limits was found on the demolition 
material and that the detection limits are below the Illinois 
Department of Nuclear Safety (IDNS) 32 lAC Chapter II, Part 340, 
Appendix C DECONTAMINATION GUIDES for release of facilities for 
unrestricted use. Significant activity was detected through a 
small opening between plywood sheets laid over the original 
floor, but this area was not disturbed during the demolition 
activity. 

The survey consisted of monitoring for thorium contamination 
during demolition of part of a wall for a doorway in the second 
floor conference room and in the computer graphics client waiting 
room. Dose rates were also measured in these rooms end in the 
first floor reception area located below the demolition area. 

A Health Physics Instruments Model 1010 Tissue Equivalent 
Ionization Chamber was used to measure dose rates. An Eberline 
Rascal Model PRS-1 with a Ludlum Model 43-5 Alpha Scintillation 
Probe was used to measure surface alpha emitter contamination. 

Prior to demolition, the wall area for the doorway was surveyed 
for dose rates and alpha emitter contamination. Plastic, sheets 
were laid on the floor to collect dust and debris generated by 
the demolition. During demolition, material was cut from the 
wall using a power saw in approximately two foot by two foot 
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Matthew Babich /?C-C/ 
August 31, 1992 l\S^J>l 
Page 2 ' 

sections. Bob Ciske and Larry Benz of Benz Construction 
performed the demolition and were informed of the possibility of 
contamination. The sections were surveyed for alpha emitter 
contamination after removal from the wall. Generated dust and 
debris collected on the plastic sheet was also surveyed. After 
demolition was completed,, the exposed inner wall surfaces were 
surveyed for alpha emitter contamination. At the request of 
George Slominski, dose rates were measured in the first floor 
reception room below the demolition area. 

Survey report results are attached. With the exception of the 
small opening in the plywood floor, all alpha emitter 
contamination was below IDNS guidelines for unrestricted use. 
Demolition material was disposed as normal trash since no 
contamination was identified. Dose rates around the demolition 
site ranged from 20 /xRad per hour (̂ Rad/hr) to 700 /xRad/hr. Dose 
rates in the first floor reception area ranged from 60 /xRad/hr to 
200 /iRad/hr. 

It is recommended that if additional demolition activity occurs 
in the building, a survey be performed before and during 
demolition activities since significant alpha emitter 
contamination was identified beneath the plywood floor covering 
in the second floor conference room. 

If you have any questions or reguira additional information, 
please contact Terry Liaboe or myself at 708-965-1999. 

Sincerely 

Bryan J. Bagg 

Enclosures 
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SURVEY REPORT 

2ND FLOOR CONFERENCE ROOM 

\ 

imolition 
:ea 

B. 

D. 

Source of Ionizing Radiation 

Type 

Alpha 

Beta 

Gamma 

Form 

Th-23 0 

Th-23 0 daughter 
products 

Th-230 daughter 
products 

AREA 

A. Floor 

B. Floor 

1 meter above A. 

1 meter above B. 

Area between A & B down 
length of wall. 

C. Small slit in plywood 
floor 28 inches from wall. 

D. Center of room on 
floor. 

SURVEY FINDINGS 

HPI 1010 
/jRad/Hour 

700 

400 

200 

200 

60" 

20 

RASCAL 
DPM/100 CM^ 

< 51 

< 51 

< 51 

< 51 

< 51 

24,000 

Increases as floor is approached. 

HPI 1010: Health Physics Instruments Model 1010 Tissue 
Equivalent Ionization Chamber. 
Calibrated 8/12/92. Room Background=20 liRad/Hour 

RASCAL: Eberline Rascal with Ludlum 43-5 Alpha Scintillation 
Probe. Calibrated 7/31/92. 
Limit of Detection=51 dpm/100 cm^ 
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SURVEY REPORT 

COMPUTER GRAPHICS CLIENT WAITING AREA 

~1 
Source of Ionizing Radiation 

Demolition 
Area 

B. 

Computer 
Graphics 
Manager's 
Office 

Type 

Alpha 

Beta 

Gamma 

AREA 

A. Floor 

B. Floor 

1 meter above A. 

1 meter above B. 

Area between A & B down 
length of wall. 

SURVEY FINDINGS 

HPI 1010 
URad/Hour 

500 

200 

100 

100 

60 

Form 

Th-230 

Th-23 0 daughter 
products 

Th-23 0 daughter 
products 

RASCAL 
DPM/10 0 CM^ 

< 51 

< 51 

< 51 

•' :;i 

< 51 

Increases as floor is approached. 

HPI 1010: Health Physics Instruments Model 1010 Tissue 
Equivalent Ionization Chamber. 
Calibrated 8/12/92. Room Background=20 /iRad/Hour. 

RASCAL: Eberline Rascal with Ludlum 43-5 Alpha Scintillation 
Probe. Calibrated 7/31/92. 
Limit of Detection=51 dpm/100 cm^ 



SURVEY REPORT 

FIRST FLOOR RECEPTION AREA 

0 031 >; 

Source of Ionizing Radiation 

Type Form 

Gamma Th-23 0 daughter 
products 

SURVEY FINDINGS 1 / 
AREA 

A. Desk Sitting Area 

B. Edge of Desk 

C. Edge of Desk 

Floor 
uRad/Hour 

200 

200 

200 

4 feet above 
floor 
WRad/Hour 

80 

60 

60 

HPI 1010: Health Physics Instruments Model 1010 Tissue 
Equivalent Ionization Chamber. 
Calibicxied 8/12/92. Room Background=60 /xRad/Hour. 



REGION V 

AIR MANAGEMENT DIVISION ' . n r r. 
0 031 

RECORD OF TELEPHONE CONVERSATION 

ATE: February 24, 1984 TIME: 10:00 A.M, 

ECORDED BY: Larry Jensen TALKED WITH: Eli Port 
Kadlatlon Safety Services 

lATURE OF CALL: _X_INCOMING _OUTGOING 

iUBJECT: ^emo of 2/21/84 on Renovation Activities at the Lindsay Light Company Building, 

Chicago, niinois 

5UMMARY: Mr. Port called to point out that a statement in my 2/21/84 nemo to Garv Gulezian 

was incorrect. Page 2, paragraph 3, contains the sentence "Mr. Brown's helper did net 

receive training." Mr. Port states that this person did receive training and that his 

signature is on the course sign-up sheet. ^ 

FOLLOWUP ACTION: Copies of this Record of Communication wiTT be '^onf f-o thn<;p \,-hn rorpiuo^ 

copies of the 2/21/84 memo. 

COPIES TO: 



- 0 0314 

October 9, 1981 

Mr. Chris Ball 
Browne and Storch 
100 E. Ohio 
Chicago, IL 60611 

Dear Mr. Ball: 

Enclosed you v;ill find a technical report of our activities at 
the 161 E. Grand Building, a log of daily activities and our 
invoice. 

If you or the tenants in the building have questions, you or 
they are free to call me at 866-7744. 

Sincerely, 

EAP:ws 

Enclosures 

Eli A. Port 
Certified, American Board of 
Health Physics 
Registered Professional Engineer 
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^^ f̂cS^^ 

205 East Grand Avenue 
Chicago, Ililnois 

Phone: 312-467-54W 
Fax: 312-467-0867 

<^^l-U£-X\'\\ 

FAX COVER SHEET 

TO: C \ \?o .V / ( l 4M 

Re: VX>r 

From: \ 0 Ĵ A-reSi F?.v 312-4G|7-0857 
Phone: 3l2-<l5j7-5440 

DATE: 

This fax is pages including cover sheet 

Note: If you have any questions, call 312-467-.5440 
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K E R R - M c G E E 
CORPORATION 

SAFETY & ENVIRONMENTAL 
AFFAIRS DIVISION 

123 Robert S. Kerr, MT-2003 
OklahomaCity, Ok 73102 

FAX (405) 270-3787 
COVER SHEET 

To: fJUif^(y?;t Company. Fax:^V7-^^ .C- /99/ 

p̂ ""̂ -- IOjM^^[^.;hJ:^.T^^^^P^g^^-- eL. Date: ^ / : x / o c ) 

Message: 

4rroLcL.ci V r̂rtz^ 

Please call 270-2686 or 270-2384 for FAX transmittal problems. 
mR-02-200Q 11 :15 405 270 3767 95?; P. 01 
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November 30, 1999 

BY FEDERAL EXPRESS 

Mr. Ronald Steele 
% EKO, Second Floor 
205 East Grand Avenue 
Chicago, IL 60611 

Re: 161 E. Grand Avenue. Chicago, Illinois 

Dear Mr. Steele: 

This letter is simply to confirm the arrangements that have been made with your consultant, Eli 
Port, concerning removal of certain radiological material from your building al 161 E. Grand 
Avenue, Chicago, Illinois. Kerr-McGee Chemical L.L.C. ("Kea-McGee") agrees to reimburse 
the costs, up to a maximum of forty thousand ($40,000.00) for waste profile testing as required 
by a licensed disposal site and the transportation of such material to, and its disposal at, a 
property licensed disposal site. Your contractor under your supervision will perform the work, 
and you will pay all other costs associated with the remediation. Ken-McGee understands that 
you are the owner of the aforementioned real property. 

It is agreed by you that Kenr-McGee's undertaking to reimburse these costs does not constitute 
an admission or a denial by Ken--McGee that it has any liability or responsibility for the presence 
of radiological material at or about the property at 161 E. Avenue or for its remediation, 

1 would appreciate it if you would countersign this letter and return it to me. 

Very truly yours, 

. . ^ ^ / » . 

George D. Christiansen 
Vice President 

AGREED TO: 
Ronald Steele, OWNER 

Dated 

cc: Mark Krippel 

BCC: W.O. Green 
TP. Goresen 

MPlR-02-2000 1 1 : 1 5 , 4 0 5 270 3787 P. 02 
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